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PREFACE. 



The only coiiiprolieiisive work on Indian Liverworts was 
published by Mitten in 18(i0 (.Jour. Linn. Soe. Vol. V. No. 18.19). 
His paper, however, gnves only the names of the spetnes already 
known, and descriptions are pnven only in the case of new 
species. Since then many more species have been described, 
sjiecially by Stephani in his '' Species Ileiiaticarum," the last 
volume of which was published in l9-2.t. The descrii.t ions 
in both these works are in Latin, and whereas the former 
work is very old and out of date, the lattei-. dealing- as it does 
with the liverworts of the whole world, is too largo and 
costly and, therefore, beyond the reach of tlie o"rdinary 
student, Hoth.these works are without illustrations, it is liiglily 
desirable that a handy volume should be available on the Indian 
species of this fascinating gron]). For many ,\nmrs the writei- has 
been obsr-rving and colhVt in'g these plants in the Himalayas 
and has ilesciibed a nmnbei- of new siiecies. The inesent 

work has been undertaken to In-ing together the descrptioiis of 

all the species which have been sinm by the writer in the 
Himalayas West of Xe|)al and the Ihinjab Plain, and to these 

has been added a nnmber of species not seen by the writer but 
given by Nteiihani in ••Siiecies Hepaticariinf as occurring within 
this a:-ea. This work, therefore, should form the groumlwork for a 
more inten.s.ve sttidy of the..e plants. Many e.x-<.cllent works 
dealing with the local Liverwort Flora of Fnropean count l ies arc 
available 111 Liiglish and other Fiiropi-an languages, and it is the 
hope ot the writer that the present little volume niav lead to an 

.net-eased interest in . he plants of . his group ocenrring in India 

when more detailed works would no doubt be fort hcoinimr 

The pn-senf volume deals with the Anfhorerotuhs. Mcnrhanti 

nc.s-. an, 1 the .! un.,.n.unn,ial.. 

l ie se..ond volume won , , leal with the Arrounnoas 

c.v. I may lie po.ssihle by and by to produce a work dealim. 
wt.h the Liverworts .d' the whole of India, but this re„nires lar<; 

collections iron, the Lastern Himalayas and .South India which 

are particularly rich in ioliose forms 



Ill the case of indigenous species fuller descriptions 
and more figures are given than in the case of others which 
have a wider distribution and have been fully described and 
figured in many books. 


PAN.TAB UNIVERSITY, 
LAHORE. 

June 1929. 


S. R. KASHYAP. 



CONTENTS. 


Preface 

Tahle of contents 

Introduction 

Odossary 

CCNSPECTITS 

key to the genera... 

anthocerotace.*: 

Marchantiacej): 

Ricciace.e 

Codontace.-e 

Aneuuace.k 

Kiellace.e 

Synopsis 

• • • 

Index 

« « • 

Appendices 


Page 

1 

» • • 
m 

1 

9 

17 

21 

24 

31 

80 

98 

111 

116 

118 

122 

124 





JBt>o 


OAHfUk 

fmi 




PtSKAl^AH 

1165 


.^^^SeOTu BAO 
^TT0C« 


AmaQ kai 
l^iNACAP 


AHA^ 

IS ? 


rVPA/lL 


6 MOPiO^ V 


1707 


. »-#Kll,AR' ^ 


\ 

! PUCA 


QNrMBAA 


jmcua* 

627 


AMiU 


^AMMv 


^629 

StALKOT 


WlA 


-/ AMftlTSAl^ 
LAHORfc • 5/ 

706 o>V 


K/PK 4 


HlAAPwi 

•96 


CVAtLPUR 


UHANO 


'^LUfWOUR. 


S,MtA'W. 
"'OxC' W 


TiRMA^JAa 

Vi*fi 2 ^CW- 


WOHfA 


*^AO 


AAUSA 




C^NA 2 I • 


AVBAlA 


,UKL>^ttAR r^ 
aA »»MOjA75nAT7 , ' 


OtOPAAW 




✓ TSftNAflAP 

^AuV 


RANlrM£T 



INTRODUCTION 


(IKNKHAL niAUACTKUS. 

Lueiwoits toi’iii OIK' ot tlie t Wo cliissKs into which ii is 
C'Ustomary to diviilo the oTonp J^ryo])hytii. the otln*]- class hciiio- 
the jMossos. The livei'woi'ts are eitlier tlialhise. wiiliout any 
• litferentiatioii into stem an.l leaves. leafy. In the ease of tli'e 
thallose forms there is no difliculiy in .list i neat ish in- them from 
the mosses. 1 hey are itr.jstral.', .lorsiviMitral, usuall.\- foike.l. 
lixe.l to the soil hy means of rhiz,,i,|s. ami in many eas.-s. jto.ssess 
■scales on the ventral sm-faee. Tim haify lorms snpeilieially 
lesemhle the mosses, Ian can he (lisiiii-iiishe.l from them more 
or less readily hy means of sevral ehara.'t.ns, Tim leafy livm-- 
worts are generally moiv ,,r les. |,r..sl rate and hav.' as a rule two 
rows of leaves, thon-h. in s,,ine, a thinl v.mtral row is jiresmit : 
hnl in nios.ses tim leaves aiv iisiially spirally ai-ran-ed in several 
rows. The leaves of liverworts are practically always without a 
midrih which is trenerally invscnt more .,r h's-. TtmTiTihily in moss 
leaves. The rhi/oids of the liverworts (hv which th.'v are lixc.l 
to the suhstratum : soil, hark of trees, etc.) arc nnseptatc. unlike 

those of the mosses which are transversely s.^ptale. The pim- 
toncma in liverworts is small, ephemeral : in moss,.s it is very 
much dcveloite.l. filamentous ami l.ranche.l. 'f'h,' capsule in 
liverworts contains, in most ca,s,.>. hesi.lc. thespoivs. .tcrih' cells 
— elaters. which are ahsent from the moss capsule. The columella 
and the peristoiim. which are . harecterisi i,- of umst mosses, aiv 
ahseut in the liverworts e.xcc.pt i,, tIm .l/d/mcmutmv-m- where a 
f’olniiu'Ila is usually prcscui. 

Al.TKKN.VTIoX uK UKNKliATiONS. 

I he liverworts, like t he mo.sses, e.xhil.it a distinct 
of !,n,nvfn,.s. The onlinary plan, is the se.xual sta-e. 

0/10/ c, and hears the se.x or-ans. or the male or.miis 

-i.itmniu- sperms, ami arrh.,,nia or the female or-aus eoumin- 

the e-p. 1 he antlmri.iia and the arche-onia mav o<-cur on 
the same plant, when the plants are called mcmemVm.s, or they 
may be found on different plants. c/mmVm.s. After fertilisation 
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by the sperm the egg develops into the asexual stag*e or the 
spoi'oplujfej called in Bryophyta by the special name sporogoniuiu. 
In the higher forms the sporogonium consists of three parts, z.e., 
the foot, the seta, and the capstile. The foot serves to fix the 
sporogoniiim in the tissua of the gametophyte, seta serves to 
bring tlie capsule out, and the capsule is a sort of vessel for 
containing spores and eJaters. The wall of the capsule is made 
of one or more layers of cells. The capsule dehisces variously, 
setting the spores free. The spores on germination again pro- 
duce the gametophyte. In simpler forms the seta is very 
rudimentary, merely a constriction, and in some very simple 
forms both foot and seta are absent. 

VEGETATIVE REPRODUCTION. 

In addition to tlxe usual mode of reproduction described 
above, tliese plants propagate themselves vegctatively also, wlien 
the conditions are favourable for vegetative growth. The com- 
monest method is by the death of the older parts separating the 
younger branches, which grow into new plants. Many species 
propagate by means of gemmae which are found in receptacles 
of various shapes, on the tips of branches or on the margins 
of leaves. They are generally green and are meant for increase 
in number of plants during the favourable season. They germi- 
nate immediately, and if dried, die. Some plants form more 
or less definite tubers, by the modification of shoots or parts of 
shoots, to tide over the period which is unfavourable for growth. 
These tubers are usually buried under ground and are not much 
affected by changes of temperature or drought. 

AREA DEALT WITH. 

The area dealt witli in this book consists of (1) the 
Himalayas from the border of Nepal in the oast to Kashmir in 
the west: Le., the Kumaon Himalayas, including the districts of 
Almora and Harhwal : the Panjab Himalayas, including the 
valleys of the Sutlej, the Beas. the Ravi, the Chenab (Chandra- 
Bhaga) with its two branches, the Chandra and the Bhaga ; the 
Kashmir Valley: Ladak : the isolated valleys of Spiti and Zans- 
kar ; (2) the Panjab plain and some portions of the North-West 
Frontier Province. Collections have been made in all these 
localities by the writer personally, and the plants were seen in 
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the livings condition. Specimens received from otlier sonrce.s an; 
indicated in their proper places. Western Tibet proper from 
Knnawar to the sonree of the Sutlej has also been visited on 
several occasions but it may be stated at once that no livei'woi'ts 
have been found in that retrion. Strictly .speaking-, the districts 
of Cxarlnval and Almora should not be included in the "Western 
Himalayas ’ but as the country is in continuation of the Western 
Himalayas and they have been visited many times, they are 
included in this area. Both districts are very rich in liverworts. 

A few species have been included which have not so far been 

met with in the area but may be e.xiiected to occur. 

Tinder (list riliiition retci'ences are given to other jiarts of 
India also when s))eciiiiens have been seen by or sent lo the 

writer from .such jilaei-s. 


[U Tilt: m.^iN's. 

Liv.-rworts reipiire a good deal of moisture during the grow- 
ing season. The Panjab plains are very hot and dry during the 
summer wliieh is. therefore. vei-y niifavonrable for their growth. 
The winter IS a little less niifavonraide. Some thallosi" forms 
aiv met with lien- and there lu-ar water and spore-formation is 
( omplete belore the onset ol the severe summer heat The 

few liverworts met with in the ])lains right up to the foot of the 
lulls are practically all thallose. 

(2l THE .MOrN-l-AINS. 

'I he mountains are very mneh more favourable for the 
R-rowth Ol liverworts. The wint.-r. Imwever, is the resting 
season there on aeeonnt of low temperature and s.-antv preeipila" 
tion. 1 he growtii ,s active .luring summer and the rainy seas,,,,- 

May to September. The plants are in their full bh.oni in the 
rainy season-, Inly and August, ripening their fruits from An-nist 
to Seiiteniber. The number .,f si,eei,.s ami imiivi, Inals is direetiv 
proportional to the amount of moi.stiire, especially the rainfall ' 
-W IS well known, in the western mirt between the Sntlei 
and Kashmir, the Himalayas form three more or less p.,r,|i, 
langes running south-east to north-we.st. The outermost is the 
nKr /Pnni/m/mv on whn-h niost of the summer resorts of the 

J an,, ah are sitnate.l. Tin- MMI. Jli.,ala>,an range is separated 
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from the outer by the Ravi (Chamba) valley, and is higher than 
the outer range. Phe or the jMoin range is the highest and 

is separated from the middle by the valley of the Chandrabhaga 
(Kishtwar. Padar, Pangi, and Liahul). Eej^ond this range lies 
the Trans-Himalayan region (Ladak). The rainfall is heaviest 
in tlie outer Himalayas and the liverworts are most numerous 
in this region. The greatest development is reached at an 
altitude of 5,000 feet to S.OOO feet above the sea level. In the 
Ravi valley tlie rainfall is smaller, and in the Chandrabhaga 
valley it is smaller still, and the number of species and indi- 
viduals falls proportionately. Beyond the main Himalayas the 
rainfall is exceedingly low and the number of liverworts is 
leduced to a very few species. In Western Tibet as already 
stated there are no liverworts. Tlieir number, again, decreases 
as we travel from the south-east to the north-west along the 
whole mountainous area. At higher altitude cold becomes 
another inhibiting factor, in addition to the decreased moisture. 
The highest altitude is reached by Preissia qiiadrata, Marchanfhi 
poJifntorplui and Sattchia .^pongiosa, just beyond the Bara Tjacha 
Pass at about 15,000 feet, the last species occuring at a slightly 
lower level than the other two species. 

The details of rainfall and temperature of some stations in 
the plains and hills? together with the species occuz'ring izi 
tlie plains and certain valleys are given in the appendices. 


PEUEXXATIOX IX TJIE UIM.S. 

A tew spi^cies like Anthocet-os erect tis and Xofothglas Lerierl 
s(*em to be annual, but the rest art* izerennial. Some, as the 
s])ecies of Ititmorfierd, PeUia and Marchanf ’ia^ grow under water 
or very near water, remaining alive and fresh througliout the 
year, but even in these cases growth is not very active in 
wintei’. Others simply dry up in winter, and resume their 
gi'owth at the beginning of the rainy season. These include all 
the foliose foi'ins and some thallose forms, such as the species of 
l*lagiochasni((, Pehoiilia. O’y/y/n^AZ/V/, Pinihriaria^ etc., which on 
getting dry roll their margins upwards, protecting the upper 
gi'een surface and exposing the lower purple surface covered 
with scales. On being moistened they become flat again and 
begin to grow. Still others have their apical- portion more or 
less thickened and, in some, modified in other ways also, and this 
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is the only portion wliicli persists in winter, the older portion 
dying’ away, e. g.j species of CjfaflunUuin, (^rifpfoinifrimu and 
AflmJamia. In some there are very tlefinite rounded or 
cylindrical tubers with or without stalks wliicli remain buried 
under ground during winter, such as species of 
Sfepliensonie/la, Fosson/hro/iid, Si^n-nrdleUa, and , I nthoceros 

liititalaifensis. 

HABITAT. 

The tliallose forms, excepting tin* few that occur in verv 

» . I * 

moist ijlaces or actually n'.'.cler wati'r. lire usually mot with ou 

exposed slopes, whereas the foliose forms are restricted to very 
shady and moist ])lac('s on rocks or moiv often as epiphyte.s. 
Kcolofrieally. thendore, the M/nrImiif idles and the Aidii-ro,/i/nods 
.litidieniiddiiid/es topfcther with the AtifldH-enifa/es foi'iu one 
ffrou]), and the Aci-iiiii/iidiis .1 iiii(ieriidiiniidles anotluu'. 

Plants of the same species iisiidll/i vai'y iu size accoi'dino- f,, 
the amount ot moisturi' a\-ailalile. S])eciniens p-rowino- in u^^ist 
places aiv lai'Pter than tho.s,. in dry places. Similarly? s],eakin»- 
(ji'iii'i'dll n {>[ the i\Iarchant iales. species e-rowine- under water oi’ on 
moist iilaces are lare-er than those <rrowinfr in dry places 
Ditidortieni prowiiip- actually under water po.s.se.s.ses the lar<rest 
thallus. Cdids-rphaliiiii oceiirriuo; iu moist places is not much 
smaller. Wiesderella is hdi-ly larpm, Pa.ssiue- throiie-h the many 
other species id' medium size we reach the piuius Hi, rid iu which 
'lie thallus is usually very small and .some of the sjieeies are 
aiiiong tlif sDudh'si livci worls in this grou]). 

AltUAXCKMKNT (JK CKXKBA. 

h'w wonis ar.' ueediMl refrardiiie- the arrano-eiueiit of 
lamilies and <reneia. The arrane-eiiient adopted in this hook is 
Irom the hie-hest to the lowi'st. which is contrary to what is 
usually followed in most .d' the hook.s. In the writer's opinion 
the evKlenee for the derivation of simpler forms from the more 
<-omplex ones is very stroiip:. It is of course impo.ssihle to 
arraiijxe all the pvnera alonp- one line of descent. It is dear that, 
there have lieen not only several lines id' descent hut also 
lii'iuiehes from these main lines, so that the arrangement almi- 
mm line id de.seent heeomes impossihle. The reduction mori" 
over, does not ati'eet all the orpaius uniformly. One part mav he 

It is possible that, in some eases 
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one part is being simplified, whereas another is being more 
highly differentiated. The relationships of the genera have 
been indicated, wherever necessary, in the body of the book. 
This subject is dealt with more fully in my Presidential Address 
to the Botany Section of the Indian Science Congress at 
Bombay, 1919 (Proceedings of the Asiatic Society of Bengal 

New Series, Vol. XV. No. 4, 1919). 


In the Anthoce ratal es it is probable that the simple genus 
Xofofhi/Ias has been derived by reduction from a higher 'form, 
as IS shown by the presence of very definite and well-developed 
lines of dehiscence although the capsule never comes out of the 
involucre and has no chance of opening. It appears that the 
ancestral form in this group was erect and radial as is still the 
case in some specimens of A. erecfus while the more common 
prostrate form is derived from it through intermediate stages. 

In the Marchantiales, however, several lines of descent are 
traceable. One line is especially clear and includes a large 
number of genera. This is from the level of Marchantia down- 
wards through Conocephahtni, E.vonnnfheca, and AitdiisonieUa 
to rargionia. From E.ronnntheca a branch line is given off 
towards StrphensonieUa. Boschia and Corsinia. Along this line 
the number of involucres in the receptacles is gradualFy reduced, 
though the number of archegonia in each involucre remains 
fairly large. The receptacle remains terminal but the stalk 
is gradually reduced till we find that in Targionia the lobe of the 
receptacle grows out into a vegetative lobe bearing the involucre 
at the apex. The stalk in the branch-line {Strplirnsonudla line) 
becomes gradually shifted to the dorsal side, becomes small, and 
IS ultimately lost in Baschia and Oor.sinia. At the same time the 
capsule wall and the elaters undergo simi)lificatioii as regards tlie 
fibrous bands found on them. In both cases the ultimate result 
has been the loss of the stalk, in one case without shifting of 
the position of the receptacle from the apex to the dorsal side 
and in the other cases along with this change in the position of 
the receptacle. For this reason the family Targioninrrar has been 
merged into the family Marchantiacrae. Another line is from 
Conocephalidn to Diimartirra through W'irxnrrella. 


The Axtroporae. Operrulatae and Campasitae of Leitgeb can 
be maintained for the sake of convenience of study only, other- 
wise there is no hard atul fast line between them as shown bv 
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foi ins Ilk© Athnldniio ptisilln mid Aditchict sponffioso. 

In the Astroporae the number of involucres in the receptacle 
remains fairly large but the miinbm- of archegonia in each 
involucre is reduced to one ultimately, and the capsule retains 
the fibious band on its wall-cells. The thallus. how'cver, has in 

most eases developed the typical star-like pores with thick radial 
walls and narrow chambers. 

In xhe ()p(drulata<‘ the capsule wall has lost the fibrous 
bands, the pores are thin-walled, but in the number of involucres 
and archegonia the group resembles the Astroponu'. fn both 
these groups the terminal stalk has ultimately been shifted to 
the dorsal side, as is seen in PJafiiiicJuimnn and Aflialnmia. In 
/'Infliocliasiiia particularly this jirocess is seen very clearly. 

The occurrence of fixed elater-like cells at tiie base or ajjcx 
or both idaces in the ca])sule of the higher Mdrchdiitiale^ pro- 
bably indicates that it is a remnant of the colnmeila which 
must have been present in tlie ancestral form. A nearer 
apin-oach to tin- columella is found in some of the .l/nmrw////nncv 
.hniip'imaniiialrs. as /V//m and Aiinini. In the Aiithoren,ti,l,‘s a 
(■(duniella is of course gcmerally pi'eseut. 

In the JitDfp-niiainiialrs these lines arc not so fully workeil 
out. but it seems jirubable that the foliose forms have given rise 
to the thallose forms by condensation, and at the sanm time the 
terminal cluster of archegonia has become shifted to the dorsal 
side as the erect habit gra.lually passed into a prostrate one 
{■ossomhnnna and S.irardh-JIa are good examples of this process 
of derivation by condensation id' one form from the other. It is 
well known that in some . Ir/va////m„,v .1 ipfer- 

'>psi<dh,. .]lrt:njn-h>pAs-Mn\ Pmfor.phalo.ia ^ the vegetative body 
IS thallose but leaves appear in connection with the .sex oro-an's 

on fertile shoots. It is reasonable to suppose that the bracts iu 
'•'*nneet,on with the antheridia and archegonia in the thallose 
.l/mrrm/i/mm are homologous with the leaves of the Acroninia,' 

|nid wstiges of the leafy habit of the ancestral forms which 

has been lost in the vegetative portion. The bell-shaped perianth 
in forms like .sVormvZ/e//n arises as a group of separate scales 
which are carneil upwards later on by basal growth more or less 

the individual development indicates the 
pieseiiee ot leat-bke structures at an earlier period. In the case 
ot th(' antheridia these .scales usually remain free. 
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The main factor in this reduction in the whole class has 
ooviously been an increase of vegetative growth at the expense of 
sexual reproduction (and tlierefore simplification of the structure 
of the sexual receptacles), probably as an adaptation to a drier 
liabitat. at least in most cases. The probable origin of the genus 
Ikivcia is indicated under that genus in the body of the book. 


VARIABILITY 

Many of the liverworts are very variable. Details will be 
given at the proper places in (‘OJinection with the different 
species. Disregard of this fact is apt to lead to multiplication of 
species, when as a matter of fact, we may be dealing only with 
modifications due to habitat. Field observations on living plants 
growing under various conditions are necessary to realize the 
great range of variability. It is very difficult to judge from 
scanty herbarium material whether a form is a species or merely 
a variety. Some of tlie species described in this book have a 
very wide range of distribution under very ditfereiit climatic 
conditions and a few occur at altitudes varying from less than 
1,000 feet to 10.000 feet, 12.000 feet, and even 14,000 feet above 
the sea level. Such plants afford a particularly favourable material 
for the study of variation in relation to the ditferent climatic 
factors. It is not only the vegetative parts of the plant which 
vary in form and size but, in some cases, even such fundamental 
structures as the spores and the sexual receptacles differ a good 
deal in various ways in different individuals of the same species. 


M YCOR HUIZA. 

Fungal liy])hae are quite commonly met with in the cells of’ 
the midrib in the older parts of many thallose forms. In most 
cases the fact is mentioned at the ])ro])er place under tlie various 
species. The hyphae penet I’ate into the thallus through the rhizoids 
(in tlie case of the iMarchantiales through the smooth rhizoids). 
As the fungus often occurs in the older parts of the thallus 
it apitears that the union is not always symbiotic but the fungus 
is at least in many cases merely a parasite on the Liverwort. 


SVXOXYMS. 

It will be seen that verv few svnonvms are c'ited. and these 
only where they were thought to be absotutely necessary. 
Synonyms ai*e available to the specialist in larger works. 
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Aca-extruf. iiicrcasiu^r in size with ao-c. 

Aa-odunonx, Imviiis the stem teniiimited liy arche-ioiiia. 
Acunnmfp. liaviiio- a gradually diminishing point? 

Adherent, showing niiioii of parts usually separate. 

Adnate. united with anothei' organ. 

Adrent'dionx. produced ahnormally. 

Alreolate. with cavities on the surface (simresi. 

■ I iiiphiiidxti'id, underleaves. 

Amide.riand. stem-clasping (leaf) 

A, 

tu ^row*. 

Androee/nnt. male (antheridial) .system. 

. 1 iiDiilff)'. lilce ii I'iiH)- 

* 

Antienl. upiier surface (stem or leaf). 

Appendofie. part or process attached to the main body of an 

organ (.scale). 

Apprexxed, lying flat for the whole length of the oig-an. 

^^ppro.r } ('lose too'etluM’. 

Ar(‘ii(if(\ beiit lik(^ j» l)o\v. curved. 

Arenlae, small spaces markclon the surface (spores). 

Aar(('h\ a small lobe or (*ar. 

Anrindnte, having auricles or small lohes at the has,.. 
nipartite. ,livi,|..,l nearly to tho I, as,, into two portions. 

1)1 two I’OWS. 

AV'.v/'/y(/o.s'c, cells ill two layers. 

Jh’ifcfeoli's, modified uiiderleave.s. 

Jdvcfx, modili,.,l h.aves protecting the sex organs. 


Caduvonx. railing oti earl\\ 

Cnexpifoxr, gr,)wing in tufts. 

Oali/ptni, a protective covering arotind 

Irom the archegonium. 
(,n injnintihde, hell-shaped. 

CaiKdieidnfe, channell,.,l. 

'J 


the young cajisule derived 
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Capillarij, hair-like. 

Capifatey head-like. 

Carinafey keeled like a boat. 

Carpoceplial uiUy female receptacle. 

Chloropla^itSy granules containing chlorophyll. 

Chloroplujlly the gi'een colouring matter of plants. 

Ciliate. fringed with hairs. 

Ciliolafey fringed with very small cilia. 

Ciycinafe. coiled up into a ring completelj" or partially. 

Cladogenoii>iy cladocarpoii^^y having a fruit terminating a lateral 

shoot. 

Clacafey club-shaped (calyptra or hairs). 

Collenchifmnfon>iy having the walls of tlie cells thickened at tlie 

an gles. 

Cohimellay central column of sterile cells in a capsule 

{Anfhocero.s) . 

Conimissurey the line of junction of the antical and postical lobes 

of a leaf. 

Complanafey compressed, tlatteried. 

Complicate, folded (leaf). 

Comprei<i<e(ly flattened out (stem). 

Co)}coloi‘ou}<. similar in colour. 

Coaflueiify running into one anothei’. 

Conuafe, united. 

Coiiairenfy converging. 

Consfricfedy suddenly nariowed. 

Costa, midrib. 

Coiitlqaous, in contact (underleaves). 

Cordate^ heart-shaped. 

Coriaceous, leathery. 

CortieaJy pertaining to the outer layer of the stem. 

(?o.s'tu, midrib (thallus). 

Creuate. with rounded teeth. 

Crenulate, with small rounded teeth on the margin. 

Ci ' isp ed -crisp ate. e u r 1 e d . 

Cruciate, like a cross. 

CucuUate. hood-shaped. 

Cuneate, wedge-shaped. 

Cuspidate, having a sharp rigid point. 

Cuticle, a layer of tough substance covering stem and leaves. 
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DeciiJuoHK, falling off. 

DtKunnhenf^ prosti’ale but apu'al portion asoomlin^. 
Di^cxii’i'enf, leaf bases running down aloii^ the stciu- 
DecurretL curved downwards. 

Deltoid, triangular. 

Dehisce, to split oiteii. 

Deofate, tootluHl. 

De/iticidafe, minutely toothed. 

Dichofontons, repeatedly forktMl. 

Dimorphic, an oro-anisni with two diltenuil loimis. 
Dioecious, with aiitheridia and arrhej^ouia oii <liHereul 
Distichous. disposcMl in two rows. 

Diro’fjciif, diroricifti', spreading apart. 

Dorsal. th(‘ surtaee ot tin* leal' away rroiii the stt'in: 
surface of a thallus or a tirostratc stem. 

Dorsircatral, with dorsal and vi'otral surfaces. 

Dchiaate, with stiff bristles (spores). 

Dllaijclliferoiis, without Hao-ella. 

FJaters,^ sterile Hlaments or cells mixed with spoivs in 
hmanjinatc. with a small notch at the ai)(*x. 

Eadopenoas, arisin^r from det*p-seat<*d tissue. 

Epidermis, tin* outer coveriim-. 

E.roijeaoas, arising from the superlicial tissui*. 

E.iserted, iirojeetine; l)i*y(,uid the sur]'oundiuj.f parts. 

Falcate, sickl(‘-sha])ei !. 

Fidcati^-secnad, falcate ami turned to one side of the st(‘m. 
Fascietdate, in close Imndles. 

Filiform, thread-like. 

Fiiahriafe, frinji’ed, 

Flapellnm, a tine thread-like branchlel. 

Foliose. with leaves. 

I'oot. an or^uin of attachment and nutrition, the 

t he s])oroi)hyte. 

Fui/aceoas, fallint^ off easily. 

Furcate, forked. 
i’uscous^ dull brown. 

Fusiform, taperin^r at both ends like a spindle. 

Oaleafe, shaped liked a helmet. 


plant.' 


e upiier 


<'il])sules. 


fewest part of 
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Gamete, sex-cell. 

(}amefoplufte, a plant bearing sex organs and producing gametes 

which in turn produce the sporophyte. 

Gemiaate, in pairs. 

(remmae, asexual detachments of plants meant for vegetative 

propagation. 

Gemmifeeoxis, gemmiparous, bearing gemmae. 

(reaienlate, abruptly bent like a knee. 

Gibhose, with an enlargement on one side. 

Glaucoma, bluish green. 

GmnuJo,'^e, composed of grains. 

Guanl-cells, ceils surrounding a stoma. 

Jlomologou.^, of one type, constructed on one plan tliough varying 

in form and function. 

Ilijaline, transparent, without colour. 

Ifijpogynous, inserted below the arcliegonium. 

Imbricate, overlapping like the tiles of a roof. 

Incised, cut sharply. 

Invrassate, thickened (cell walls). 

Incuhous, the oblique insertion of distichous leaves, so that the 

lower overlap the upper on the same side of the stem 
on the dorsal surface, as in Madotheca. 

Incumbent, leaning upon, folded. 

Infra-foliar, below the leaves. 

Innoration, a newly formed shoot which continues growth at 

the death of the older stem. 

Intercalarif, growth not apical, but between the apex and the 

base. 

Interfoliar, between the leaves, 

Inrolucre, a tubular structure serving to protect the archegonia 

and calyptra. 

IncoJute. having the edges rolled inwards. 

Keel, Carina, a ridge like the keel of a boat. 

Lacerate, irregularly torn or cleft. 

Laciniate, cut into narrow lobes. 

Lacunose, when the surfaces is covered with depressions, perforated 

with holes. 

Lamella, a plate of tissue. 
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Lamina, expanded part of a leaf. 

taperino; towards both ends. I)ase a little broader 

and with greatest breadth at about one-third from 
the base. 

LeafivHlar, like a double convex lens. 

IJg/tified, woody. 

Lignlate, strap-sliaped. 

IAngnlaf(\ tongue-shaped. 

Lunnnu the cavity inside a cell. 

Mammillufe, having teat-shaped ])roee^scs. 

Marsupitnn, the fruiting recrptaele of certain liverworts. 

Mnlrih, costa (thallus): the vein of leaf. 

.VoiUHicioH,. the aiitheri.lia an. I an he-onia on tlie same plant. 
Munvate. rough witli sjjinous proC( ‘sses. 

MiirknhiU'. roue-h ^vith minute spinous in-oeesses. 

Miicronak. abruptly poiute.l by a sliort spinous process. 

Mi(lfili(L divided into many lobes. 

Mucorrluza, the .symbiotic union of a funo-us with a plant. 

Xodiilost^, knotted, orthiekoned (ti-i-tonos). 

(fhconlak. inversely heart-shaped, the notch I.einfr api.-al 

0 >ro>ural, mver.sely conical, /.e.. attached at the narrower emi 
UiKiiiifeae, inversely cuneate. 

()l)oraf(\ inversely ovate. 

Ohfusi'^ with rounded end. 

fWm/c, the tubulm- neck of the cavity ..ontainine antheridia. 

()ral,‘. egff-.shaped. broad end beino- basal. 

PiihiKitc. lobed like tlie fingers of the hand. 

Papillae, minute proce.sses on the surface. 

I’apiUaKe, covered with papillae. 

Paraphnses, sterile filaments occun'ino- along with se.x organs 
I'arenchffina. more or less isodiametric cells. 

Patenfy spreading. 

PafidonK, spreading widely. 

PediceL a short stalk. 

Pdladd, wliolly or partially transparent. 

Perianth, intiate.l envelope surroumhng tlie fertili.sed archegonium. 
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Pengoniunh t^pccial bracts round the male flower. 

the involucre of the female inflorescence in Bryo- 
plij-tes. 

Pinnate, feather-like (leaves or branches). 

Plicate, folded in plates. 

Pores, small openings in the epidermis. 

PosticaL belonging to the lower surface of thallus, , stem or 

leaf- 

Procumhent. lying along the ground. 

Proliferous, having offshoots. 

PropagiiUu small caducous branchlet for vegetative propagation. 

Proteranderons, the antheridia maturing before tlie archegonia. 

Protonenia. branched or unbranched filament, or a mass of cells 

developed from the spore and from wliich the plant 

arises later on. 

Pseiulo-elaters, sterile cells mixed with spores in tlie capsule of 

Anthoceros^ 

PiiJrinate, like a cushion. 

Punctate, dotted. 

Pfjriforin, pear-shaped. 


Quadrate, more or less square. 

Radial, spreading from a common axis or centre. 

Receptacle, a structure with or without a stalk containing arche- 
gonia or antheridia : applied also to gemmac-cups. 

Recurred, curved backwards. 

Renifonn. kidney-shaped. 

Repand. witli slightly uneven margins, less than sinuous. 

Reticulate, like a network. 

Retuse, a blunt square end with a notch. 

Rerolute. rolled back. 

Rhizoids, unicellular root-liairs springing from the uiidersnle of 

the thallus, stem or the receptacle. 

Rhizoid furrow, a furrow in tlie stalk of the receptacle in the 

Marhantiaceae for conveying the ihizoids from the 

receptacle. 

Rhizome, root-like underground stem 
Rostellate. having a short beak. 


Saccate, like a bag- 
Sacculate, like a small sack. 
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Scale, a thin, flat, semitransparent plate oi‘ cells. 

ScarioiOi very tliin and stiff like a scale. 

Sclerenchynuiy hard, tlimkened, eloiiorated cells. 

Secund. turned to one side. 

Serrate, toothed like a saw. 

Serrulate, with fine teeth like a saw. 

Semle. without a stalk- 
Setuhm^ bristle-like. 

spinor round. 

Sinuate, wavv. 

Siau>i. depression on the marj^in he!- wetni two i)roinineiU'('s. 

Sliiiie-papillaej papillae with slim' extraetial IVoin t lu‘ swollen 

extremity, 

Sf)(dhulate. oblono; with the basal end attennatt‘d. 

Sperm, motile male sex-c(‘ll moving' by cilia. 

Spiuulose. having minute spines. 

Sporafpmiu m. the spore-bearino' generation arisiiif^' from the 

fiO’tiliscd ef>-^. The spor(,)phytc of Ib’yophyta. 

Spnroplijfte. ilie noirsexual f>‘(‘neration or the ])arl bearing? 

spends. 

S(/uarrose, arraii^rod at ri^jht anp:les to tin* stem. 

Stellate, star-shaped. 

Stnhiif, a cr(*e])in^r stem with small heaves. 

Stoma. Stomata, a breathin<j: poi'e or aperture in the (‘pidennis 

tor communication of the internal s])ace with out- 
side. 

c^triate. witli shallow marking’s or striacn 
Stplas. a small awl-liln* lobule. 

Stihulate. lik(‘ an awl. 

S/ieeuhous. tlui obli(pi(‘ insei'tion of th(‘ distichous leaves of 

liverworts, so that the up|)er overlaps the hjwer on 
the dorsal sid(‘ ol thesteni) as in nafjiaclula . 

Terete, cylindrical, not an(»:ular. 

'I'etnals, fetnthedral. spon's nnUainin^ unit(Ml in o-rou])s of four 

until mature. 

riaillus. a jilant body not difl(n’entiated into stem and leaves. 

Hat and broad like a frond. 

'I rif/aues. {\]o ihickeiKMl angles of the cells. 

'I rifpnams. haviiifr three obtuse an<,des 

'Triquetrous, havinji; three acut(‘ anodes, 

Tristielaafs. arraimcfl in three* rows. 
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J^nincate, abruptly cut. 

'ri(hercidaf(\ with small warts. 

Tnbeirles. peg-like projections on the inner walls of the rhizoids 

ill ^larchantiaceae. 

Tiirhinaii\ to]j -shaped. 

l^ndei-len.e.. a third row of leaves on the under side of the stem. 

Ihidnhire. wavy. 

. drs.Ci'iafi\ arrangfed in one row. 
idi.srratose. cells disposed in a single laj’-er. 

I (Hjinafe, sheathing. 

Vah-e, one of the divisions of the capsule wall after dehiscence. 
Venter, the lower part of the archegoniuin. 

Vennifonn, Vennkidar, worm-shaped. 

Ve.rrneore, covered with wart-like protuberances. 


1 'erruculone with numerous small warts. 



OimKR I. 


ANTHOCEROTALES. 

Gametophytp a thallns. without ai,-,.ha,nhers a,ul scales, hut 

possessiufj sht-lilve pores on the niuler-sm-faoe, Each cell with a 

larffo chloroplast. Uhi.oi, Is smooth. AuthcnMia in clusters, iu 

(■lose, I ,au-,t,es near the .lorsal si,le. Archegouia ,uuhc.hh.,l iu the 

issue o the thalius ou the .lorsal s„le, .Sporoo-ouiu.u w,th a 

mlhou.s toot, a strow.u.ir n-iou. au-l a h.utr .-apsul. .lehisciiur 

rom the ape.x ,lowuwar,ls l.y , wo valves. ('ohuuella welF- 

( ovelopcl. ol II, rows of cells (c.xcept iu X„fntln,la. where 

he eohtuiella ,s ott<?u ahseut). an'lusl over hy the archesporititu. 

Capsule wall usually yn-ecui. an, I stoniatifenuis. Sterile cells 

simple or brauche,!. m,xo,l with the spores. Xo.foc colonies are 
louiid embedded in the thalius. 


F.uiii.n- I. 



Character.s same as those of the Onler. 



< >KI)KH II. 

marchantiales. 

(fametophyte a thalius. ami with the siuo-lc exception of 

with air-chambers iu the , lorsal laver op"i,;;l 

tsually to tlm outside by uieaus of pore.s. Scahxs o,, the under 

sur ace. usually rows. Rhi.oi.ls usually of two kinds, smooth 
)i 1 tuberculmo. Sex orymus .scattered on the dorsal surfa,-e in 
tCe simplest forms, arranged iu receptacles iu the higher forms 
lecep acles .stalked iii the highest forms. Capsule witliout a foot' 

17 




CONSPECTUS 


seta, a ml (‘latt'rs in the simplest forms, but with all these in tlic 
hiirhei’ forms. 


Fam 1 1 a- 11. MARCHANTIACEAE. 

I torsal layer with well developed air-chambers with or 
without assimilatiii^r filaments (exception Dumoyfiem). Pores 
well defined. Sex organs in groups, often on long-stalked 
receptacles. Sporogonium with foot and seta. Elaters present. 
Dehiscence by a more or less definite lid or valves. 

Family III. RICCIACEAE. 


Dorsal layer with narrow air spaces or wide chambers; 
definite pores absent or rudimentary. Antheridia and arcliegonia 
usually scattensl on the dorsal side and embedded in tlie dorsal 
tissue of the thallus. Sporogonium without foot and seta. 
Elaters absent. Spores come out by the decay of the capsule- 
wall and the thallus. 


Okder III. 


JUNGERMANNIALES. 


(lametophyte a thallus or difierenliated into stem and leaves, 
with little histological differentiation. Scales usuallv absent. 
Khizoids always smootli. Arcliegonia usually arranged in groups 
but never raised on stalked receptacles, antheridia occasionally 
immersed in cavities. Sporogonium with foot and seta. Capsule 
wall two or more ccdls in tlnckness- Elaters present. Dehiscence 
usually by 4 valves. 

SuBORDKK Anacrogynae 


Gametophyte generally a thallus. sometimes with stem and 
leaves. Sex organs on the dorsal side. Ai’chegonia in groups. 



COXSPKCTrS 


I<) 


Family \V. CODONIACEAt 


lhallose. lohose. or tonus intermnliato l.otweon them. I,, 
the oliose forms the loaves are i.i two rows. |,a.rallel to the stem 
01 obliquely inserted ami sneenbons, simple. Arehco-ouial »ronp 

suiTOunded by a ].enanth.aml in the frenus Cahinilaria. Uy an 

additional involuere also. Capsule usually with a loim- 'seta 

globose or oval, dehrsein- to the Ini.se by four valves or irrecm- 

arly: the wall usually of two layers of cells, well-developial 

hbrous bands beine- usually pres, mt on either the outer or the 

inner eelLs, or on both. Mlaters ailheiviit to the base of the 
capsule or partly free, more rarely altoovther free. 2-1 s|)iral. 

E'amii.v \'. AXEl'RACEAH. 

Thallus licshy ot- nienibran.nis. in with a sharplv- 

dehne,! nitdr.l, ami a lamina compos, m| of o„e lav,u- nf ,.,dls 
Male ami leinale intlore.seem'cs on short branches. (’a))sul,‘ oval 
or e,>din,lneah 4-valve,|, eompose,! usually of two layers of ndls 
0 which the inner iios.se.s.ses more or less ,|istin,-t senii-an nular 
laitnis. lAatens either tapering towanis each ,m„I. with one broad 
spiral bami : or tix-e,|. short ami obins,>. with an imlisiinct spiral 
liaml. ami iiersmtmit as mvei tufts at the ap,'X of thi‘ valv,‘s. 

SnioRDKK Acrogynae. 

will, ,u,.l 

''"A in „ 

ttiiiiinal elustei. (To b,' takmi up in the s,.con,| volume). 


CiinicH 1^'. 


SPHAEROCARPALES. 

I j 1 " * T ni]‘-f*hanil)ers and pores. 

ixhizoids smooth. Each antheri,linm ami arehegoniiini enclosed 
m a special envelope. SiKirogoniuni wiih a large foot and a 

short seta. Capsule wall one-lay, 're,! without tibrons bamls on 
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COXSPECTt^S 


tlie cells. Sterile cells thin- walled and disappearing: at maturity. 
Dehis ccnce Irreffular. 


Family M. RIELLACAE. 

Aquatic. Tliallns erect or ascending, with a dorsal vertical 

wiiig and lateral leave.s. Other character.s the same as those of 
the Order. 
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key to the cenera. 

Plants witlioiit air-oliainhers and pores, nsinilly 

without scales on the ventral surface ' o 

(Plants with nir-,-lnun!.Prs and in.ros 

nsnally with scales on tlie ventral surface ij 

I Capsule linear, thallns with .W/x/ee colonies 

I Ca])sule niore or less plohose. thallns without .\Wee 
r-olonies cxcf‘pt in fUas/)/ 

I Capsnlc lol,^r. linear, dorsah c<„nin<? out of the invo^ 

^ ( aj)suh‘ shoi't, tiiaro-inal, inclnd(*d 



wiiio*. uach 

^ex oroan m an jiitlatcd envch)i)e />* i, 



X 01 ^^an> V It hont any (mi\’cIoj)cs ... 

- (Plants with leaf'-lihe lateral lolu's. II~ ■ 

I Plants with a niidrih and lateral wing not ilivided into 

‘5 /' Pla,'!!' ' 

i^lants with .\o,s/er colonies, rhizoids hyaline 

- ' Plants Iwaiinpr a tnher at the ajicx 

I Idaiits without ajiieal tuliers , 

^ 1 latits with dorsal lamellae, e-niwine- in the idains 

; ■i"~i I 


p'iants erowino- under water, with a dorsal 
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' oro-aiis on small sliouts 

' Sex oro-ans on oi'dinary main shoots 

I Fertile shoots small, ventral: midril. distinct. 

I narrow : winp one eidl thick w , , ■ 

Fertile shoots small, lateral: wine-thiidv ' 

I Plants thin, under or near water sex urpans without 'seller 

i anthcndia in pits \ ’ 

Plants only on moist ])laees, sex 

antheridia not in pits . 

Capsules embedded in the thallns <'ll<>fnna 

' Capsules in involucres, not embedded 

21 


oro-ans with .scides. 


13 


in the thallns _.,.14 
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KKV TO TilE OEXERA 


I Ilialliis witli loii^. lanceolate, purple scales on the 

ventral side, antheridia ago^regated Ukciocaipus 

I I hallns with small often fngaceons scales on the ventral .side. 

scales sometimes absent, antheridia .scattered /.b'mVf 

I Plants large. under or near wnt,.r 
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■M 


28 


24 


25 


1 ■ eues iaig<-. nmier or near water, no chambers 

Ihimortiera 

Plants in moist or dry places, and always with 

aii' f'lifuuboi-s and pores 25 

\ Plants with ^oininae-eups j(j 

/ Plants w ithont ”'einniae-cnps ]7 

i (-ieininae-eups ^robiet-shaped Marchantia 

I (4einmae-rnps lunate LunuJana 

I AreliefTonia in a tubular bivalved involucre 

just under tlie ajjex 

^ Archeg'onia in stalked or sessile i’eee})taeles..._ 19 

I Plants roluist. largre : involucre pnride: scales conspicuous 

'Fargionia 

I Plants deli(*ate, small; involucre hyaline; scales minute 

( 't/athodinm 

ilioth mah* and female receptacles stalked Preissi(( 

/ ]\[ale r{‘C(‘ptacle sessile or antheridia sunken in the fhallus 20 

I hVmale rect'ptacle distinctly dorsal 

I Ftmiale receptacle tei’ininal. marg:inal.or in the 

fork between two lobes 02 

I J\[ale receptacle circular or horse-shoe-shaped Idagiochasma 

^ Antheridia suidvcn in tlie dorsal tissue of the 

thallus. i)apillae projectinjx Mhalamia 

I female recei)taele terminal, with a characteristic 

I perianth Fimbriaria 

Female receptacle without a perianth ^2.-3 

Female receptacles terminal, stalked, on small ventral 

shoots, arising from the midrib on either side Grimaldia 

Female receptacles terminal on the main shoots 24 

Antheridia on the dorsal side of the thallus. 

no definite male receptacles 2o 

Antheridia in a definite, sessile male receptacle 30 

Female receptacle sessile, with 1 or 2 involucres, 

plants small, air-chambers empty AiivhlsoineUcl 

Female receptacle stalked 26 



KHV TO TIIK (JKNEHA 
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I Female receptacle in the I’ork hetwcen two lobes- 

I ,, “^'-olucres E.vovnmthem 

rcniale rocei)tacle terminal, at least when yoiin^ ‘■■*7 

I Female receptacle terpiinal, becomino- (lersal by coiitimicd 

•27 I ^ a])ical growth : apical tubers pri'sent ^fophenxnniEla 

Female receptacle alwa % terminal 28 

I Plants compact, scales h? the female receptacle 
large. i)ores starlilo* with thick radial walls of 

cells bounding these Snnhria 

j I hints s])ongy or thin, scales ineonspicnons. pores 

bounded by c(dls with thin i-adial walls Op 

I Plants thiidt. sjjongy; female receptacle convex 

I Plants thill, tiat: female rece. tacic flat ( ’nipfniiiifriii iii 

Female reeeinacle cotilcal. dorsal surface with distinct 
j'cticnlations and distinct pmvs (’oiinrrphnhiu, 

Female receiitaclc hcmis|)|i(‘rical, dorsal surface smoni h, ;il 
Plants near water, yidlowish green, ventral 
siirtacr ol t III' >anii‘ colour 
J^lants in moist or dry placi*s. (Iccp 

\'enlral snrfact' purjilc 

Female rcceptach' li(miisphcrical. with 7 to b. 

^ ^ rarely fewer, lobes h>Mia 

' Female receptacle fiat, cruciate, with 4 involucres..l/^/s.sY//o>//'/o^ 

hen a o-enus has been determined with the help of 

the abo\e kt^y. it should l)c contirnmd by comparison wiili t!ie full 
description. 


dO 
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f('sfh'/r/la 
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Order L 


ANTHOCEROTALES. 

Family I. ANTHOCEROTACEAE 

Gametophyte a thallus. without air-chambers and scales, but 
possessing: slitlike pores on the under surface. Eacli cell with a 
larg-e chloroplast. Rhizoids smooth. Antheridia in clusters, in 
closed cavities near the dorsal side. Archeo:onia embedded in 
the tissue of the thallus on the dorsal side. Sporoo'onium with a 
bulbous foot, a growing: rog-ion. and a long capsule dehiscing 
from the apex downwards by two valves. Columella usually 
well-developed, of !(> rows of cells (ex(;ept in Xofothjflas wliere 
the columella is often absent), aivliod over by the archesporium. 
Capsule wall usually green, stomatiferous. Sterile cells simple 
or branched, mixed with the spores. colonies are found 

embedded in the thallus. 


ANTHOCEROS L. 

Anfhocevos Tj . Sp. PI. p. 113b (ITbS). 

Thallus suborbicular. variously lobed. with the lobes more or 
less divided, of several layers of uniform cells in the middle. 

almost always without a sharply dotined mi{lrib. Xosfov colonies 

scattered in the thallus. Antheridia in clos(‘d chambers. Im'olucres 

dorsal, cylindrical, (^ipsule linear, bi-valved. miudi longer than 

the involucre. Epidermis of the capsule wall usually witli stomata. 

Columella 'veil developed. Pseudo-elaters with or without 

( 1 liinalayan specie'^) spiral bands. Spores usually with various 

projections. 

AV// to the speciex, 

(Plants monoecious 2 

(Plants dioecious 

(Plants light green, thin A. Gollani 

(Plants (lark green, snbtnrhinate ,1. Lnnqii 
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g _! Plants usually erect or asenilinp, spores ;i()-l() ij. |, (.ircfiis 

i Plants prostrate .] 

^ I Spores yello\e. tctraliedraL '25 a 1 . l,lnHf/aff^>usis 

1 t ^ granular. 4()-l.S ;j. |. rlini,ih( 'If sis 

I. Anthoceros erectus Kashyap, 

Aiifhoceros erevtux Kasliya]), Xew Pliyl. Vol. XIV, p. !i 
Ai)tlu)C(')’os Hiifh^ri St.. S]), |[,.p. \'„1. \', p. psi; (inn;). 

Plants dioecious, in ilense clusters on damp earili. Tlialliis 

thick, deshy, cavornons. often raised on a ihiek slalk-like 
structure and e\-|)andin<>- alxn’e into a more oi' less cn|)like 
holly; more genei-ally ascmidino- pi-„>trale. ran-sha))ed. 

margin arising from the base as if di\er<>-in<r owing lo a .s|iiit. 

Deejtly lolted. it]) to 10 mni. hroad. margin slighlly looihed 
IMale plants smaller. Involucres nftmi fnsrd in jiaii's. ahmii .h 
mm. long and O'S mm. in diameler: mouth truncate. Capsule 
slender, acute. It]) to do mm. long, wall with stomata. Spoivs 
hhtidc. grannlose. .d0-10;j.. Pseudo-idalers thin-walled, .simp],, or 
hram hod, about 1'4 g. broad. 

1 lab. Jfoist eai'l h. 

Distrib. Outei' and Knmaon Himalayas, .h.OOO to S.OOO f|.(.(. 

l\nlu. M(hi/ill: S. 1 ndia. .l/m/rn.s 

(lyenger. Fyson): Tra\-ancore fl\iup|)). 

.Vote:— From the desci-iittion .1. ISnth-ri St. apjjears to be this 
plant, although he says it is dioecious. The plant can be easily 
recognised not oidy by its haliit but also by the large chambers 
in the thallus lilled with mucilage (not aiC lumiis of whiidi come 
out when the plant is cut. In sections those chambers arc verv 
easily seen. Tlio chambers are met within the involuci-e also 
where they are in one layer all round. In a transveixe section of 
the involucre they aiiiiear in a cii'cle round the capsule and inside 
the tissue of the. involucre. The rhizoids are lillc.l with. some 
"raiinliu* matter. 

This s])ecies is ai)i)arently animal— oik' of the vm'y few animal 

liverworts. The jilant is intfo'estin^r on aeeonnt of its jx-cnliar 

al)it. It is often raist'il on a Jislinet stalk, tin* Itast* of 
wliieli 

111 ^ ■: or i)oint(aI. Moi’e often it ha-; tlie apptau- 
anee as it a funnel lia^; livtui si)lir alonjjf om* si.h*. Spcciunms 
from .]fa(Ii‘{is (Fyson) have siiohtly lar^nu- spores f-Jo tj.). Thev 
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liave. uloreover, miuiite spines on the surface which is merely 
^raiiulose in tlie Himalayan specimens. 

2. Anthoceros himalayansis Kashyap. 

ANfh'Hrro^ hinudfUfenHis Kasln/ap, New Phyt. Vol. XIV, P. 8 
(VMb). 

Dioecious. Closely attached to the substratum. g:reen, black 
when dry. in laro’e patches amoiif? moss and ^rass, 
Thallus variable in size; sterile plants long, linear, forked, 
about o mm. long* and 1 mm. broad, tuber bearing*; male plants 
smaller tlian the female plants and less divided; female plants 
larg*e, circular, up to 20 mm. in diameter, deeply lobctl, lobes 
again with divided margins ami overlapping. Involucres often 
fused in pairs, cylindrical, slightly narrowed above, mouth 
usually truncate or indistinctly irregularly toothed, surface 
smootlb up to o mm. long. Capsule stout, cylindrical, obtuse, up 
to 30 mm. long, with stomata on the wall. Spores j^ellow, 
tetrahedral, convex surface with small rounded papillae, 25 [i.. 
Pseudo-elaters thin- walled, branched, occasionally some simple, 
10 [J. broad. 

Moist shady places. 

Common tliroughout the Outer and the Kumaon 
Himalayas. 5.000 to S.OOO feet. Rarely in Lahore. 

Xote : — The plant bears rounded tubers. They are usually 
borne on sterile i)lants. at the apex, on the margin, or the ventral 
surtace ; occasionally on male and female plants also. They are 
sometimes emhedtled in tlie thallus but more often arise on 
long cylindi'ical stalks from the ventral surface or from the 
margins. The stalk may be up to 3 mm. long and the tuber 
up to ()'5 mm. in diameter. If the plants are growing among 
dense grass the tubers are mostly marginal and shortly stalked. 
Both the tuber and the stalk have some I'hizoids. 

The I'hizoids in this species as well as in the other species of 
the genus arc usually filled with granular matter. 

Tliis species is very variable in shape as stated in the des- 
cription. Occasionally it grows under water and then forms 
dense i)atches of overlapping t)lants. Seen by themselves it 
would be impossible to refer them to this species, hut a carefr 


llab. 
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examination ol' iutm-mo.liate forms loaves no donlit about it Tl 


3- Anthoceros chambensis Kaslnap. 


yfhoc.m. ch,n>h.nsi. Kasl,ya|.. ,)„nr. Jbnu \'a( 

• p. ‘2SI (J!)17). 


y •» ** 



S()c. Yol 


(ixo.l to (1,0 soil 

dense mrcnlar or irrou-nb„.|y-|ol,od jmtohos. Lobos diiel-' 

fld>p.n- mar,nn sli,d,tly .-ai.od. too, hod. Ih„ohos lln t,' '' 

l-bosu|. to lorn, broad and np to It; l| ' 
Hirnk ni , he middle. No dis„„ot midrib. Kpidon.lal oo : ^ 

X-Oi;.. IJiizoids ,nos,ly smooth, soino o-oamdar Al.l i . 

'>»'-;en. Invobioro.s,,,ladar,nanowodara,vo m ' 

loim. fapsni,,,, 

epaqno. faintly prannlai'. 4t)- Is a p. , 7 / 

nsnally branched. n|, to Ititi |„„j. •' slorio,'"'' '' ' '' ' 

Moist I'ocks. 

Wo''^V,t'"‘’l" ^ (l^i^liM.abar J)as) 

iVH.ps exammatio,,: 


sp,,,ios hav.. boo,, dose, a I |,v Stool,. 

avo not boon soon by nio. ' 


mi but 


4- Anthoceros Gollani Si. 


-\>ifh<Hrro. WWSt..Sp. 11 .,, Vol. V, p.lNT ,,|P|„, 

Afoiioeciou.<. Plants- smill li.vKf .. 

about HI ,n,„. lo,,. T'l ''' o'''";"’"' 

'■etmlarly inciso-lobato. 1 „ voluoros sold' ,rv 1 i ‘'I' ""' 

j Himalaya. 

.\utK -Soo romai'ks n„d,.r .1. rhu,„h,u,s;. abov,.. 
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5. Anthoceros Longii St. 

. \ nfltovi' ros Loiiffii Hop. ^ ol. A .. p. 1003 (1916). 

riant s inonoecioiis. small, doep-f^reen. subtnrbinate, frond 
about .') mm. l^n^. obcunoate. ascemlinp;. cavernous, repeatedly 
I'm cate, base thickened, margins thin, branches regularly 
narrowly lobed. Involucre solitary. 2 mm. long, delicate, 
cavernous, cylindrical, plicate. Capsule 2 cm. long, filiform, 
sparsely stomatiferous. Spores 45 [j.. black, asperous. Androecia 
near the involucre, numerous, many antheridia in each cavity, 
llab. Himalaya. 

— Probably identical with A. ('trcftts Kashyap. though 
the latter is dio(*cious. 


* 




* 




II. NOTOTHYLAS Sull. 

XofofliilliiK- Sullivant. Ainer. Acad, of arts and sciences New Her. 

lid.’ Ill (1848). 

Plants thallosc. thin, prostrate, furcate, very much branched, 
lliick at tlie base, g-radnally becoinino; thin, one layered in the 
ultimate lobes. Androecial chambers often .solitary, wide, with 
2-4 antheridia in each. Antheridia larf>'c, oval, shortly pedicellate. 
Involucre short, oblong-cylindric. often folded. Capsule marginal, 
conical, with a large foot, never e.xserted. bi-valved. valves; 
promimmt by deeper colour or owing to the special cells along 
tlu'ir margins. Stomata absent. Columella in the centre of the 
cai)sulc large or altog' her absent. Spores large, tetrahedral, with 
the con\'(^x side ])apilh^sc. hjlatiu's eciual in .size oi longei than 
the spores, yellowish, inflated, with sihral or simply oblitpie 

bands. 

A c// to the spevii's. 

Columella present, only a single row oF special 

cells along the margin of each valve V. indlca 

Xo colunndla. four rows of special cells along 

the margin of eaidi valve Lerieri 
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6. Notothylas indica Kasln ap. 


Xotof/n/Ias infVa-ii Ivasliya]> F^roci'od. Lalmrc Pliil()sf)])li. Soc. Vol. 
IV, ]). ~)4 (102o). 

Di/iocions. Plants n:ix)\vino- sino-Jy or dmsrly ovciiappiiij!; in 
])atclu‘s. Thallus orhiciilar or snhorKioiilar in lln‘ cast' of \v('|| 
d(‘velopial sin^r|y (ri-,.win^r phuits. l)nt in don-o |)ai(-li(‘s oliovato, 
lohod. loltns with nuninrons i)|;int irrtondai- proc(‘ssos : I'nlly 
dnvi'lopod ])lants up To Id min. in di:nn(*Im-. IoIh*s np to (J nnn. 
lon^ and up to S min. Iiroad. Xosfnr colonirs -caiifncd. Tiiick- 
n("<s ill tIu' middln il colls: upper cpidmiial cells lll,':.d!l ;j., 
middle <-e|ls lower epidermal cells lOxdO [i. 

plants not seen. Sporof^niiia maro-inal tietweeii tin* lohes. (‘(inal 
To or smaller than tin* full ^n-own adjacent lolie-. entirely within 
till' involncri's \\hich are olten in pairs; np to d mm. hm^'' 
and 0 .) nim. in diamet(n‘. Ppid<‘rmi'^ without stomata, wall of 
(‘cells V(‘ry thick and hi'own. lumen I’aiijy lai'o’e. lenolh of c( 
near base about IK) ;j.. and near apex ahoni dO a,, (’apsnie with a 
very (hdinitim-olnmella, and only a >iiio-h‘ row (d' thick-walled 
elonjrated c(dls alon^ tln‘ mai'o'in of each valve; mai'^'inal ct 
120 :j. X iNij. n(*ar the hast- and d 2 x 2 i:j. at the apex. Sjiores 
o])a(in(' dark hi’own, niinntely ^ramdai', dil Pvtnnlo-elait-rs wi 
ohlitpie thin hands, -10 ;j. x 20 [i. 

Hal). Moist ro(dis and (‘aith. 

Hi'^trd). l)i‘hni AIIuIihIkhI hinl^'eonV llotuhiuf 

^ d Almeida . 

.\o/c: i his is esst-ntially a species (d tin- plains ascendiiiii' to 

about 2.000 teel. 1 he spt‘cn‘s po^scxi-v a h)n^' and detinilc 
columella and i-; chara.cteri'^t'd h_\- two rows of <p(*cial cells alone- 
the siitnrtu so that oe. separaliimr the twi, \'al\-es. the mare-in of 
(*ach \'al\(‘ has one row of these cells. 

7- Notohylas Levieri SchilT. (Msj. 

.\ofofh/i/(fs Lrrifri Schiih (Ms. V ."^tephaiii. Sj). Hep. \d)l. \d 

p. 1021 (1017). 

1 )io(‘ci()us. Idants ihin. 'hdicaK*. closely ovt-rlappiim'. in 
small thi(dv iiatclu-s. ascendin^r or ijrojcctine- oulwartP from 
vf*rtical rocks. Hare-est plants cirmdar in outline np It} Id mm. 
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in diameter, smaller plants usually obovate : marg-iii lobed, lobe.s 
narrow small, toothed; AWoc colouios scattered. Greatest thick- 
ness up to (1 .'ells iu the middle, gradually thiuuiug towards the 

siiigh' layered margin. Upper epidermal cell 41x40 internal 
cells SOxilii j.. lower epidermal cells 40x.b0 [x. Male plants 
not seen. Siiorogonia marginal between the lobe.s, equal to or 
■smaller than the full grown adjacent lobes, entirely within the 
involncres which often arise in pairs; up to 0 mm. long and Oo 

mm. thmk. Kpidermis wit bout stomata ; walls of the epidermal 

cells very thick and brown, cavity very narrow, cells <10-110 
[x xlS— -iO;;.. Coinmella absent. Four rows of s|jecial thick- 
walled elongated cells along the margin of each valve ; marginal 
cells at 1 he bas(> KiOxlOij., those at the a])ex (iOxOix. Sport's 
opaque, (lark brown, minutely granular. 00 .a. Sterile cells with 
ol)li(|ne, curved, thin bands, or incomplete spirals. 4.‘)X22— 40 [x. 

ilfil). Moist fucks. 

Uistrib. (Inter and Knmaon Himalayas. Simhi. .l/n.s.vnn/vV. etc. 

about 0.000 to 7,000 feet. 

A«0'.--The presence of eight rows of special cells along the 
suture (four rows along the margin of each valve) is character- 
istic of the species. The cells are markedly different from the 
lest ot the epidermal celLs. Thej’ are dec]) brown in colour. 

very much darker than the neighbouring eiiidermal cells, their 

walls are (jnite .straight and their thickne.ss is not so striking 
though it is considei able. When the valves are sejiarated the 
outer (free) walls of the marginal cells are found to be thin. It 
is along these thin walls of the marginal cells that the valves 
get separated when teased but the capsule, as usual in the genus, 
does not ojx'n under natural conditions, remaining always within 
th(“ involiieu'. As tne cajisulc' ripens from the a])e.\ downwards, 
the marginal cells also are conse(|uently found at ditferent stages 
ot development in the sanu' order as the spores and elaters. 

1 here is no trace ot a columella in this species and (his cdiarai-tei’ 
also distinguishes it from A', iiidini. iMoreover this is a hill 
siiecies occurring at higher levels than the latt(>r. In other 
respects the two are very similar. The remarks about the 
mai-glual cells ai)])ly to .V. iiitliai also. 

< tocasionally a s])orogonium may be m(>t with ou the dorsal 
surface instead cif being marginal. 
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II. MARCHANTIACEAE. 

Dorsal lay..,- with «-...ll-,h.v..|„„..,| air-,-l,ai,.lKM-s with nr wi^h- 
'J"’ assimilat.no- lihnnnnts (,..x,...pt ,on ! hnu.rtimn . |)„vs wall 
'Dhiasl. S.rx nryraiis „„ lui.o. slalka,| raarniaalas 

Nturno-ntnum wMh a fnnl airl a s,.,a. Klatars pivs,.,,! . I tal, isaanca' 

<1 nioi'c 01- less flctiiiiic |j,| 

- III: MARCHANTIA I., 

Morrhautia I.. Sp. P|. p. | |;;7 (IT.VJy 

lolls. I iiallll.s Iiolily ,||a||olom.,i|s|v hrailclia.l will, .| 

7 '"' - 

,1 , " liras, . 1.1 on 1 |„. ,lorsal si,|a ofi 

layar narrow, air-ahai.ihars ,n on,, layr. ,i,a nianiants 

‘ '. lra,p,anlly poras liarral-sh,na,| 

^'■ait-ntfwaortl.raarowson aaa|, si, la of iha niniri , i : 

Wn Ir""’ (laniinar) witin'ni' 

■ ;i - .0 sinalhinoraorh.ss li,„k,p,; 

hI.;,!-,, ' -.lion, app,.n,la.,.. small ami n.or,. or lass 

an h,.'. snria,-,. of 

ill mi, I-;: "v"; '-w. 

I,. I ■ '' ' ''''■'“l"aai,. hma'-im lnna|,.,|, .lisailomi s|,.|- 

;;;;;'iv-;paln.a,alylo,.a,l: sialk wiili two rlii.onl Inrrows il 

" ol ill,. Ii.niala ivaaptacla with t^v,, 
""'^'vsaontaininaHiixonls on tliaantarior h,|,. atnl aii-ali nn 
'll,, postarmrsnla: r,.a,.p,a,.|a stallat .. with l-Jt) alon,.- 

y ; as .,,a, 

i ■ with tha rays, i.iialosina s,. acral aii)sii|,.s 

w,„, a ; ' 

r™,'" ".Mia I,,. aalvas v,,.! 

si,, II ’-'T' 

■' "I,., I. "I, IM. CUNVCS si, I,. ii,,.s„|a,.K. Ia„„.||„„.. 

:;i 



32 


MARCH-ANTIACEAE 


Elaters simple, lotif?, attenuate, bi-spiral. Gemmae more or less 
biconvex, vertically inserted, with one-celled hyaline pediceh 
and an open sinus at each side, in g’roups at the bottom of 
o*oblet-shapod "emmae-cups. margin of the cup shortly lobed 
or entire. 

Xofe : — The pores on the thallus are barrel-shaped consisting 
of a few rings of super-imposed cells. Some of these rings are 
above tlie level of the epidermis while others are below, but 
there is no sharp distinction between these as one or two are 
bound to be opposite the epidermal cells and at the same level. 
The pores are broad in the middle and narrow above and below 
and the lower opening is in some cases more or less closed by 
projections from the bounding cells. In J/. pohjmovpha the inner 
pore is very variable in outline. Usually, however, eacli of tlie 
four or five cells bounding the pore is narrow and its inner wall 
bulges in its middle inwards into the cavity as a more or less 
well developed papilla which sometimes becomes very long giving 
the pore a cruciate appeai'ance. In M. nepaleusis tlie inner wall 
of the bounding cells projects into the cavity of the pore very 
greatly and the pore is distinctly cruciate. In d/. palniafa the 
bounding cells arc narrow with a straight or slightly convex 
inner wall and is therefore quadrate in appearance. Stephani 
describes the pore of M. simlann also as quadrate but I have 
not seen any specimens of this species. 

Keff to the species. 

Inner pore quadrate bounded by narrow cells. 

Thallus with a median dark streak M. paimata. 

Thallus without a median dark streak d/. sintJanff. 

Inner pore cruciate U. nepaJensis. 

Inner pore bounded by narrow cells with a 
more or less well developed convex papilla 
from the miildle of the inner wall of each cell. 

d/. poUfniorphfi 


8. Marchantia polymorpha L. 

Marchanfia poJifmorpJut L-. Sj). PI. ]). 1137 (17.)3). 

Dioecious. In large extendetl deep green patclies. Thallus 
2-10 cm. long, and 7-20 mm. broad, Hat or slightly - concave, 
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iiitU ^iiis siluiate-lobod. anox (MiMro-in it ii i 

;■;;; ; f-=- ■“ 

above. wi,h-inn,s of veils ai J:;];: I:;,:;”;;’;,'::" 

jnner pove .mul.-ate to crneiato as seen IVon. l.e],,. nsn H 
boitn.led by 4 or narrow veils the niid.lle , .na r 

'valls pro.jevts into the vavttv of ' 

which is sotnetnnes .neatly elonl:!;: ’ T'”''': 

r"";;;'™""'/"'"" v™,.;.:::;; 

u,s,.M,.;ih.,;hr.,,iiiv,i7vi'''v’"^ 

mtr'int Ini' '' '-'I '^iar,4n 

iisiV':!' i;;:: ' t::;: "'Ai,:;::; 

le ow very .radnally jiassin. jni,, il,,. lamiim, ,.||.iino- in 

celled maro-tn Male reveptavl,. with S .hunt ruund,.,! lohvs- .,.,lk 

> ;n nn ,, I- 

il' i, 

linn i'i ’ I “I'lK'rinil. n,,. , 

sni. l. iuns an.l nanwv. Mainii, ol .|„„l lv-l„l.,,l 

iobaa nansnlar. a,a„„iaa„n avill. a s,nanM< ,„a,» 

'* *■ *^loist roedv's and baidcs df streams. 

' '^tnh. Common above S,().:i) f,. (tarhwal. AVt/m- .Vet// 

(ll.OOOli.); Pano-i: Ladakh, Ar/,. APr////.- I.eymid 

I'atdia pass abimt l.A.OIIl) fret. 

row Imt '"'i>'S'‘iial scales are not arranovd in one rvonhir 

''Xl'O- irreo-ularly and vety vlomlv too-,'., her 

lllOlC <J]' ()\'(' rl ' 4 1471 i n fv 'I'l 1 . I- • 

I . I hey do not correspond to the nmdian 

Tl ' iJ" 'r '"“I ai'v moiv nnmerons than these. 

nar( oftl’ ""'fw Pore are ion. and narrow, the middle 

P ' ot the tnner wall ol the velN projects inwards info thevavitv 

; '"- P- c as a convex papilla. The sixe of the papilla is varL 
m t n most cases ,t ,s .p,ite small so that the papdhe do not 

> m. nM.e,,lreand aw^^^^^^ part of the cavity remains 

wete 'r I ’"’wever, these papilhe 

emntc “'cctin. i,, the centre, lea vin. lar.e 

<-ini)l.\ spaces between tiun'r lateral walls. 
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The specimens from Leh are further charaoteriseti by the 
possession of a dark streak along the middle line, and the speci- 
mens. therefore, resemble the fonna oquaticn Nees. The dark 

median line, however, has chambers which are said to be absent 
in that form. 

The Pangi specimens show another peculiarity. The tliallus 

is much elongated, and the anterior margin of tlie gemmte-cup is 

mostly fused with the thallus and only slightly raised above 

it. giving tlie cup a superficial resemblance to the gemmae 
receptacle of l.unidayia. 

9 . Marchantia palmata Nees. 

MaiThantia palniafa Nees. Nova Acta XII. p. 193 (1824). 

Dioecious. Plants medium, green, growing in patches. 
Thallus 3-7 cm. or more long, dichotomous, with long narrow 
lobes 2-10 mm. broad. Hat, margin entire, apex emarginate. 
Dorsal surface with a dark line in the middle; epidermal cells 
o-()-angled. walls thin, angles not thickened. Pores with (5 super- 
imposed concentric rings, each of 4-5 cells. 2 rings above the 
level of the epidermis, cells of the lowermost ring small, not 
projecting into the cavity of the inner pore as seen in a 
vertical section of the pore : inner pore quadrate as .seen 
fiom below, bounded by 4 or 5 cells which are narrow and do 
not project into the pore. Ventral surface brown. Scales 
in two rows on .each side. Median scales fixed by an ob- 
li.liie semilunar longly decurrent base, appendaged. appendage 
sub-rot uiid to ovate, coarsely and irregularly toothed; laminar 
scales without appendage, more or less quadrate; marginal 
scales absent. Midrib .scarcely prominent below, gradually pass- 
ing into the lamina ending in an acute margin. Male receptacle 
more or less circular with many short lobes, orpalmatifid with long 
narrow diverging lobes, in the latter case 3-9 lobed: stalk 10-20 
mm. long, air-chambers present on the dorsal side near the base. 
Stalk of the female receptacle up to about 35 mm. (mostly 20 
mm.) long, green, with air-chambers on the posterior side; recep- 
tacle asymmetrical, deeply rayed, rays 7 - 11 , narrow, slightly 
convex or flat, truncate or slightly emarginate. Involucres hyaline, 
margin crisped. Perianth purple. Capsules spherical, dark 
brown, several in each involucre. Spores yellowish brown, 
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Distrib. 


reticulate. 24-30 !X. Elater.^ 540 to 630 (4emiuae-cu|,s ratlua- 

raie, marfruis shortly irrcfrularly eiliate dentate. 

Hah. Moist rocks and water hanks. 

Common in the Kumaon Himalayas ami the Outer 
Himalayas up to Kashmir, up toSdDO feot ; fairl\- 
common in the plains. /.nAm-e. ,s7n//,vA,- Calniftir 
A^^am >S. _L. Hora): .South India (ly.mp-ar/. 

' ten ffrow.no- nn.xed with M . 

Ante.- I he lohes are usually lonff and na.row and with ■, 

l-A.ne dark hne in the middle on ,he dorsal ..ide It 
^as.b .ed,st,,,ffn,she,lt,-oni.l/. nepnhWv hy „s „arn,w h.lie. 

tli(‘ biuk iiii.l-.loi’sal line and tin* bMn..),. , ,1 

.'"‘"■f Ti„. I,. :r :' 

''^iitral part of the thallus l„ 

‘lie stalk of the ea.'po.-ephalnm was sl-k, divn'l" 

o>to two near ,ts upper end. The undivided lower portion w ‘ 

o mm. hniff, while each of the hi-mel,.- . ""'r' 

each Inaneh had a perfeetly nor.i.al .'eeeptaele a" " 

Ihe 'oain stalk showed four ihi/oid fni-row ■ ti " 

'-le-r,!,,. I,, "'"I" 

■''"y’""- a |„|„. „f 'h.rhr'i' 

“'"'"■"'li;"". hi, 

tissue with even a ffemma(‘-eun 'I'he '• 'e'tat.w- 

vegetative sll,, , 'r Hice.n.en had an 

''’I"''' luhe ,d the male i-eeeptaele. 'll lace o| an- 

T'"' '■'‘'■'“■•''''■I'' is ve,-y variable i,, form Tl, . n 

sometnnes possesses four fn,-.-ows instead of t u Th 

"sell may he almost enti.-e wit I, a verv I ! ' 

I'lhcs or tin- lohes may he ve.v lon<r I ion o| 

I’l’mn each other. ' ^ "iid di\r-i-o-ii|o. 

Hhizoids of vai-ions diamete.-s are me. w ill, f, 

'"•""■n. Ihemuaowish .hixoids have hmo- 

■sil'.ated tnhen-les and a.v eolourle.s. ( he. s ^ ii f "" ’ , ''"f"'-'' 

:'‘^"';.■'■"'‘'''"■'■«■allsand a, e studded with tuhel-l..; , 0,7 '7'" 

i.vahne or am sliffhtly ye||owi^h hiown S,i|l '' 

''“7 '"''""'I'- i„ 

..Ik 
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smootli Avails and show no trace of tubercles. Some rhizoids of 
the laro-o diameter are also met with which have smooth and thin 
A\alls. 1 he walls ot all the rhizoids except those of the last gfroup 
are thick i)roportionately to the diameter. The scales usually 
ha\e club-shaped mucilage cells pi'ojectin^ from the marg:ii]. 

1 lie thallus usually has thick walled Avitle elongated (sclerotic) 
cells 111 tli(^ midrib, sometimes, however, these cells are practi- 
cally absent. I he number ot cells bounding tlie inner pore 
may A'ai’y irom d to 10. though usually it is 4 or 5. 

10 . Marchantia nepalensis L. et L. 


Mdrclnnifld iii'palfdis/s 1,. et L. in Lelim. Png'. IV. p. 10(1832). 

I lioeciuns. Ill lai'oe patehos oi'overlapi)iiio: individuals. Braiich- 
iii<>- richly dichotomuns. Tliallns laro-er in female plants 18-30 
nun. lone- and 0-12 inin. broad; lobes short and broad: Hat, margin 
entire to crispi'd. ape.x emai’ginate. Dorsal surface pale greou. with- 
out a dark median stuadv ; areoles conspicuous: epidermal cells 
i)-(i-angl('d. walls thin, angles not thickened. Pores with (>-8 super- 
imposed eoiieentric rings of cells, each of 4 or 5 cells. 2 riiKcs 
ahovt^ the level of the epidermis, the cells of tlie loAvermost ring 
vevy long and ])ro.jectiiig into the cavity of the inner pore 
as semi in a A'o'rtieal section of the pore. Inner pore crnci- 
toi'm as Siam frtnn below, hounded hy 4 or 5 cells projecting into 
it. \ enti'al siirbu''* hi’OAvnisii. Seales cons])icnoiis, in two rows on 
each side of tln' mitirih: nuMlian scales fixed by a long oblitpie 
simiiliunii- dcvurreiit basm appeudaged. appendage ovate to OA’atc- 
liuiceohite. tapei’ing to an aent(‘ ai)ex, distantK^ and irrcgularv 

\ ^ C.' 

toothed. somi'iiniDs almost entire : laminar scales voi’v close to 
tlu‘ ni 'diaii scab’s. lign!at(‘. small: marginal scales absent. Mid- 
rib not pi’omincnt below, gradually passing into tlie acute margin. 
j\lalc rcc('ptacle sligjitly lobed, lobes (i-S : stalk 3-6 mni. long, 
air-chambers absent. Stalk of the fernak^ receptacle 3 cm. 
or more long, green posteriorly, Avitii air-chambers, broAvn ante- 
riorly, beset with scales at its base. Receptacle umbonate. AA'ith 
7-i) rays, rays obenneate. strongly convex in the proximal part, 
thin and flat distallj’, apex crenate or occasionally emarginate. 
Involucres hyaline, fimbriate. Capsules pedicellate, several in 
each involucre. Spores broAvn. granular. 18-25 [ji.. Elaters 




Plate III. 

MARCHANTIA POLYMORPHA. 1-6. 

1. A male plant. 

2. A female plant. 

3. A gemmae-cup. 

4. A pore from above. 

5. Two pores from below. 

MARCHANTIA NEPALENSIS. 6—10. 

6. A female plant. 

7. A male plant. 

8. Vertical section through a pore. 

9. A pore from above. 

10. Two pores from below. 
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Distrii). 


400 to 040 [A. (tpmnia‘-fups lobod, lobos deltoid, acnto to 
acuminate, dentate to sliortly spinose on the- niarg-ins. 
llab. .Moist rocks and water banks. 

Common in the outer Himalayas up to Kashmir, 
(iarhwal and Kumaon. up toh.OOO feel: Jhiniah 
plain. Liihdiv etc.; Ivayhan \’alley (X. ,\. 
(ijizilbash). Often frrowinn: mixed with ,1/. 

pdlllKlfd. 

In the Kae'han \ alley specimens ajtieal ad\(mtit icms 
shoots are present. Variations are met with in the ihizoids of 
this spectes also as described in the invecdiiiy siiecies. 'I’he 
thallus itossesses sclerotic cells and a mycorrhizal i-e-rion asaivcii 
under M. iwimnfd. Oil-cells are found in the t hallns i,, "hot h 
the species. The plant can be distinuiiished IV, mi .1/. by 

the absenc(> of th,' me, lian dorsal dark st ivak. by its o-eiierally 
broader ami shorter hd),‘s. th,' ,-rnciat,' inner pmv and tin- uml,,)- 

The following speci,., has b,',.,, ,|,'Maib,.,l by St,.phani but 
iKjt s(*en l)v me. 


II. Marchantia simlana .st. 

McDrluiiifla siiiihtiKi Sp. H,')). V,,|. I, p. 17 .; US;)'.i), 

Small, lipht o-reen. v,mlral surfa,-e pur|,lm nj, to -2 cm loim 
and 4 mm. broa<l. thin. mi,lrib low. not promnmnt. oTa,lnallv 

pass, Off mto the wiiiRs. Hpi.h.nnal cdls thin. ,|eli, at,n Stomala 
larRC. .s|,<rhlly prominent: inner o|,e„ino boun,l,.,i l,v b nar- 
row cells. App,.n,lapre of scales laro.. broa.Ilv ovate 

acut,.. maro.n sli^ditly ,.,-en,tlat,.. marginal ,.,4|s small Male 
rccei.tacle not .seen. .Stalk ,d' the female rec,.p, a, |,. thin, short. 1(1 
mm. lonn;. nakcl. apex covercl with tiliform scales, s, -ales of | he 
iiivolucic brmnlly lanceolate-ciisi,i,|ate. oi’ ion-rlv setaceous. Female 
receptacle small, '.l-lobe,l. central ,li.sc larpm. lob,.s as lar-m as the 
I rsc, inear. rather hat and ili.stant: ap.ox slightly cnncate. expaml- 
ed. nvolttcres hyaline, lol.ate. lobes hmbriate. Rest not seen. 

blab. Himalaya, Simta. (Brandis). 
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PREISSIA 


Corda 


Preissia Corda in Opitz, Beitr. I p. 647 (1829). . 

Monoecious or dioecious Plants dichotomous, fertile ones 
with innovations from the apex. Air-chambers distinct, filled 
Avith filaments: pores barrel-shaped. Ventral scales larg^e, in two 
rows. i\[ale receptacle stalked (stalk shorter than that of the 
female receptacle), circular with a membranous margfin, with 
scales on the under surface, stalk with 2 rhizoid furrows. Stalk 
of the female receptacle long;, with 2 rhizoid furrows: receptacle 
hemispherical, with 3-5, usually 4, cruciate rays: involucres from 
the under surface alternating Avith the rays: perianth present. 
Foot lai’^e, seta distinct, capsule slio-litly exserted, sub^iflobose, 
wall one-layered, cells with annular bands, dehiscing to about 
the middle by ii’rejrular. revolute valves, tlie cap breaking* up. 
Spores reddisli-brown, coarsely reticulate. Elaters ycllowisli, 
filiform. 


12 . Preissia quadrata (Scop.) Xces 
Preissia quad rata Nces. Eur. Leb. IV p. 135 (1838). 


Monoecious or dioecious. Plants in thin pale green patclies. 
Thallus up to 3 cm. long and 5-10 mm. broad, nearly flat above 
or witli a dorsal groove, margin tliin wavy reddish broAvn entire 
or ('I’isped, innovations obcordate, bilobed. Dorsal surface 
with distinct areolae, epidermal cells 4-<)-angled. mostly quadrate 
at tlie margins, thin-walled, angles not tliickened. pores small, 
somewhat conspicuous, with 4 to 5 super-impose<l concentric 
rings of cells, circnlar above with 2 rings, eacli of 4 to 6 cells, 
cruciate below witli 3 or 4 larger cells. Ventral surface reddish 
brown, scales imbricate, in one row on each side of the midrib, 
semilunar, with minute lam'eolate a])pendages. Jlidrib prominent 
below, containing longitudinal brown fibrous cells, rather 
suddenly passing into the lamina, ending in an acute margin. 
Stalk of the male I’cceptacle u]) to 2 cm. long. Stalk of the 
femah' receptacle up to 5 cm- long, reddish-brown below. Ke- 
ceptacle usually 4-, often 5-lobed. Avith 4 or 5 inA’olucres.each Avith 
a single caijsulc. Perianth inflated. Cajisule wall of one layer of 
cells Avith numerous annular or spiral bands, lid dark broAvn. 




Plate IV. 

MARCHANTIA PALMATA. 1—7. 

1. A female plant. 

2. A male plant. 

3. A gemmae-cup. 

4. A pore seen from below. 

5. Two pores from above. 

6. T. S. of stalk of the female receptacle. 

7. A male receptacle, with two adventitious vegetative 

lobes. 

PREISSIA QUADRATA. 8—11, 

8. A female plant. 

9. A male plant. 

10 V, S. through the pore, 

11 A pore from above. 
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-Distrib. 




Spores ob to 74 [x in diant.. ivildisli 1)ro\vii. (-oarscly ivf iciihil c. 

Elaters bi- or tri- spiral, reddisli brown. 'ibO to 'i'.IO [j, Ion^^ 

Hal). (Jn moist soil or rocks. 

Pan^n, very connnon ; Lahnl ; beyond Haralaclia 
Ikiss. below at about lo.OOO feet; Ka>li- 
niii‘..lx//no/////OY/ (M. L. S.nlii) ; Kao-bau \'all(‘y 
(X. A. i^bxilbash). Xot met with in the 
(lut(‘r Himalayas at tlu‘ ordinary hill statiinis. 
rare in the luivi vallev. 

r(‘(-(‘|)ta('l(.‘ is nsiially -l-li)l)(ML witli I spoioo-oni;, 
o sporooaniia aiv not unconinion and in s])eci- 
mens Irom the Jva^han A alley (1 spoi-dj^oniia wer(' seen in a I’e- 
('(‘ptaele. 

d'he receptacles ai'e tenniiia! but yn'owth (d' the thalius is 
continued by an adviuititious shuot formed at lheape\al the 
i)ase ()l the stalk. 'I'Ik' stalked circular niali- i(‘eepiacle with a 
membranous mar^nn is also characteristic. 

When the pore is seen from abn\c (|uile a in-iiad mem- 
brane is semi projt'ct in^r ibe ca\ity of the poiv. Shuil and 
l)i’(jad (datm-liko cells with spiral (ir aniiulai’ bands aia^ found 
fixed to th(‘ bas(‘ and apex ol tlu‘ capsuh' and iirojt'cline- into the 
cavity, usually about I20-li;() loiifr ami 40 -j. broa.l at tlie base 
f^radually tajierin^ to an obtuse ajie.x. with a few tlistant bands. 
Some are even shorter and without annular bands. 


* 


• 4 ^ 


V. WIESNERELLA Sdilln. 

Wicsni-irlld Schl'fii, (test. Boi . Zdtsclir.. )). 1 (Is'.iii), 

Fhiiits lliallos(‘. lar<rc. Icnvstrial. lio-lit o-ivcii. pi'dsl i ale, drli- 
ciitc. ill larpc (‘.xtoniliMl patclics. Fninds inoiKipodially ordii lio- 

toinously liraiicdicd, lobes (jl)loiio- to (piadrati'. Dorsal snrfaci' 

more or less Hat. eliainbers small, distant, densely lilled w itli i tnli- 
nientai-y lilanionis; pores siin|)le. sliirlitly j-aised. ^■entral scales 
large, hyaline. .Male reeeptaele in the mid-dorsal groove of the 
lemale hi-aneh. suh.sessilo. ensliion-like. snironnded hy scales, 
ht.dk of the lemale reeeptaele arising Irom a deep narrow notcdi 
at the apex; tliin. hyaline, naked or snrronnded at the base by 
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a few scales, 'i-fiirrowed. Receptacle convex, papillose, stomata 
c'oinponiid : with 5-8 (normally G) long narrow radii alter- 
nating with the lobes. Involucres under the lobes, bilabiate, lips 
entire. Perianth nil. Archegonia up to four in each involucre. 
Capsule longpedicelled. exserted, spherical, dehiscing by 4-6 
irregular revolute valves to the middle. Wall cells brown. 

1-layered, with annular bands. Spores reticulate, winged. 
Jdlaters long and narrow. 

13 . Wiesnerella denudata (Mitten) St, 

IVie-vierdIa deftitdcfta (Mitten) St., Sp. Hep. Vol. I, p. 154. (1899). 

Monoecious. In larg-e extended yellowish green or liglit 
^reeu patches, of irregularly overlapping individuals. Thallus 
thin, dichotomous, 2 cm. long and 1 cm. broad, nearly Hat 
above, margin wavy, lobes oblong to quadrate, notched at th 
apex. Dorsal surface with distinct areolae, epidermal cells 5-() 
angled, walls not thickened, angles thin. Pores large, slightly 
convex, formed by 4 series of 6 cells each. Ventral sur- 
face brownish: scales oblique, lunate, large, hyaline, in one row 
on each side, appendage large, subrotund, strongly constricted. 
iMidrib narrow, distinct, passing into the wings graduallj". Male 
receptacle in the mid-dorsal groove of the thallus behind the stalk 
ot the female receptacle, forming a circular cushion, sub-sessile 
or shortly peduncled, surrounded by short brown ligulate scales. 
Stalk of tlie female receptacle terminal, arising from a narrow 
notch. 4 cm. long, often shorten thin, liyaline, naked, or sur- 
rounded at the base by a few lanceolate, deciduous scales, shortly 
2-furrowed. Receptacle convex, b-lobed, with G involucres. 
Perianth nil. Capsule Iong-i)edicelled, exserted, spherical, dehisc- 
ing by 4 irregular valves. Cells of the capsule wall brown, witli 
annular bands. Spores reticulate, winged, wing broad, lobed. 
wavy. 40 in diam, Elaters narrow, bispiral, 840 long. 

Hab. Very moist rocks, or actually under water. 

Distrib. l)(dhoHxi(*-]\haj}ar road. Dulchi pass, about G.bOOfeet. 

Note: — The idant has been found by the writerin two places 
only and without ripe sporogonia- The description of the 
sporogonium is after Stephani who gives Kumaon also as o)ie of 
the localities where the plant has been met with. At the localities 
where it was found by the writer it occurred along with 
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('oni>ceph((Jaui amicinn. 
thalhis are broadly line; 
to quadrate. 


Sh'pliaiii states that 
U‘ but lu luy s])(‘('imens 


the lob(‘s of file 
they are oblou^r 


s • t 


>V: 




^VI. DUMORTIERA Rcinw. lil. ct Necs. 


I ants tliaiins,.. vrry la,-,, tr,-,-nstrial. noar streams or 
a'*rnally under llowMio- \valei-. o-iven. prostrate, overlaiipino-. in 
ar^n‘ expaml,..! |,a!,-l„.s. Thallus Hat ni' ],ix)euml,mit. repeat'cll v 
'‘-■l'<'"'muus or lu-an,.|u„-r |,v ,,, 1 ,,,! innovations: apex notel,e/l. 
iiiaio-in undnlato: nmlnl, vei-y prominmit: air-elianil,ers al.sent 

^>"■1 vei s ol ont,.rmosi layer cniiain .■l,lo,'<,pl,yl|. Seah's -peatly 

-''y'""'- '"■enr,-,,,!.,,. I,a,-novionyrol,li,,ue ri, Res attached 
Ott each si,|,.n,',|,e midrih in one row: often present 
'y':;l"'^'IH'Xandahs,.n, from the older parts. Male reeeptaele 
•liM'ilonn. depresse.l ,n th,. centre, .snl.se.ssile.witl, Indstles on the 
Htaroans. nnnd. liketlte fen.ale receptacle in appearance whet, 
yoitttyr. h ennde receptacle .sessil,. when yotmcr. .stalked whet, ma- 

inre. Sta k lonjp. two-fnrrowed. base ttaked. top covered with 
Halt . V scales heceptaclediscifonn. convex, umhonate. with a 

Hwhnstle- dmhatrs. with d-lOshort lohes. wit h one saccate, hori- 

/imtal tn\ oh, c,v on th,M, tide, side of ,.aehet,closi,,pra single capsnh. 

Pmanth absent. C’apsnle with a sho.-t pe,|ieel. wall ye-layeretl. 

^ I I annular hands, deht.scut,- hy }-S valves, with Hxed elater- 
'■ the hottom. Spo,-es tetrahed.'al. dark 

Ho.m ^mty. Klaters hm.. .-} spi.-al. so.netimes Iwanched. 

y ■ ' "■'■■"Msreeooniseditfc-ent tit, ml, ers of species 

invlia tronus based on the s„-ne,nre of the, thallns. receptacles and 

snecies 1 yy."" ^tephaiii de.scribes thi'ce 

Sethi ■''■ans .naintains that there are only two. Mr. H. L- 

ninoi' ‘Hs de],artm;mt has examined a larffe 

ands'lny ''7'""''"' ofthe MMlimalayas 

w7, “‘'‘-"’'-VO "‘—elusion that there is b„t one 
yth a >y'‘-’^^yH,„o.|y varial.le. Ai.-chambers are met 

places '7 Strowm-r in compai-atively less moist 

,)ou s (.\cii ill such plants are rudimentary and each 
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is bounded by 4 cells. Chambers are always absent everywhere in 
plants growing under water or on very moist places. The thallus 
may be densely covered with papillate cells on the dorsal 
surface, thus giving it a velvety appearance, the form distin- 
guished as D. reJufina, or the papillae may be few or wholly 
absent. The dorsal surface often shows distinct reticulations. 
Similarly characters based on receptacles are not reliable. 
DitFerent forms showing the above mentioned variations are 
often met with in plants growing very near each other, some 
under water and others just outside; some in shade and others 
more or less exposed. All the forms, therefore, have been group- 
ed here under one species /. e., I), hirsuta. 


14 . Dumortiera hirsuta Reinw. Bl. et Nees. 

Dnmoiiiera hirxuf(( Reinw. Bl. et Nees. Nov. Act. Leop. Carol. 
VII p. 410 (1824). 

Dioecious or monoecious. In extended, dark green, large 
patches of overlapping individuals. Thallus 4 to 10 cm. long 
and 8 to 12 mm. broad, repeatedly dichotomous, apex deeply 
emarginate: Hat or slightly concave above, margin undulate:partly 
or wholly transluscent: with the midrib appearing conspicuous. 
Dorsal surface sometimes with a faint network, covered 
densely with papillate cells or with only a few such cells, or 
perfectly smooth and absolutely without such cells. Epidermal 
cells 4-b-angled, walls thin, angles not thickened. Ventral sur- 
face green, scales simple, hyaline, evanescent, occurring in older 
parts as narrow, long, oblique ritlges attached to the thallus by 
their entire length in one row on each side ot the midrib. Midrib 
prominent below, about 22 cells thick in the middle, formed of 
5 -b-angled cells with thick walls, passing very gradually into 
the lamina formed of large cells. l\[idrib cells often infected 
with fungal hypliae. l\Lale receptacle terminal, with bristles on 
the margin, and much like the female receptacle in appearance 
when young. Female receptacle sessile when young, with a 
few bristles, stalked at maturity: stalk thick, reddish broAvn, 
with 2 rhizoid furrows, up to 3 cm. long. Capsule globose, 
reddish-brown, wall of one-layer of cells with numerous annular 
bands. Spores tetrahedral, dark brown at maturity, doisely and 
finely muricate, 22 to 2() p- in diam. Elaters long, attenuate, 2-4* 
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spiral, some brandicMl, 4r)n to DOO lono-. Elator-liko rrlls with 
1 to 4 spirals, trmiiapt shaped. dO to 100 a loiio-. 

Ihib. (Ju moist earth or aetnally under rniiiiin<r 

\vat(‘r on stones, on the walls of water resfOA’oirs 
in rather ilark ijlae(\s. in sti'i'ains. (‘te. 

Common. d.OOOto 10,000 feet, in the Knmaon and 
the Outer Himalayas eviny where: Ravi Valley: 
Pano-i, Rahul : and S. India. 

-Vote:— Kidney-shaped androe'.vuous reeejjtaeles are of fre- 
(luent oeeurreiiee. especially in the forms eolleeted from v.ny 
moist places. The>v were in all observed enses snh-sessile. with 
a lew or many hrioles eeniinu- „„t fnnn the margin and dorsal 

ami Innl no ci'iitiMl lit'pi-cv^iDii, 


'.4 


C-^VII. CONOCEPHALUM 


Xeekei 


Xeeher. Klein. Hot. HI. p. .'M | 

h'linU/h, Itaddi. Opu.e. S, i,.nl. di Holoena If p. ;i5(; (is],s). 

diehoioiiioiiHy hranehed: dorsal snrfaee aivo- 
very dioinei.niooly lie.^ae-om, I. pores .Minple, Dorsal 

'‘"-P'' '"'■niiiial eelN of hlam.M.ts 

aiiMiilt lorn the 1hM,r piodlieed into Iiointed eolouiiess heaks 

ses.ii,., at tlie apex of .; 
; apparently lateral, in a enp fonned liv 

>< tjiouti o ill,, tlialln^ hit, -rally ami po.l ,.ri, ,i ly . Keinale 

P*’- Iuno\ with a smo h* liii/oid 

7':;, 'RV’'”"'" - -env. 

•>"' ^nlM,lariiivulneres„ii ,he ii„d,.r si,le, ,.aeh enelosii,,,. 

M mie eap.Mih-. Perianth ahs,.,.i. ('ap,„|,. ^ 

n ■ 'lohiseinp. a, n.atiiritv hv throwine 

Hie remainder spli, I, „e loi.eii li, |,nally hy I , o « 

' a!\(s. Sp(j|(.s hiriiiH papiiht^o ni-ni\' ((‘Ilf 11 ■ • 



InUlitly Insjloiiii. ^ 
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Concephalum conicum (L.) Necker. 

Conocephalnm couicnm (L.) Necker, Elem. Bot. III. p. 344 (17591 
FegafeUa conka Corda in Opiz, Beitr. I. p. 649 (1829). 

Dioecious. In large dark green patches. Apical innovations 
common. Tliallus dichotomous, up to 10 cm. long and 10 to 12 
mm. broad, flat, with somewhat undulate margins; the apex 
emarginate. Dorsal surface with large conspicuous areolae form- 
ing a regular net work; epidermal cells thin walled, angles not 
thickened. Pores simple, elevated, visible to the naked eye. with 
5 to 6 concentric rings of cells, the innermost ring composed of 
6-7 cells. Ventral surface pale green, midrib conspicuous, usually 
with wide tubes scattered in it: scales rather distant, in one row 
on each side of the midrib, with a violet, reniform or orbicular 
appendage. Midrib somewhat suddenly passing into tlie lamina 
ending in a generally 2-celled margin. Male receptacle sunken 
in a cup formed by the dorsal growth of the thallus, terminal, or 
becoming apparently lateral. Antheridia scattered on the dorsal 
side in between the air-chambers. Female receptacle terminal, 
sunken (as a whole while young, or base of the stalk Avhen old) 
in a cup formed by the grow^th of the tliallus laterally and pos- 
teriorly. Dense scales below and round the young receptacle. 
Central part with distinct air-chambers and poi*es. Ca])snle wall 
of a single layer of cells except at the toj). with annular bands. 
Spores green, multicellular. 85 a. Elaters bluntly fusiform, 
170 [J- long. 

Hab. iMoist cool and shady rocks, usually near 

running water. 

Distrib. Very common in the Xuinaon and the (Juter 

Himalayas up to Kashmir in the west. 5,000 
to 8.000 feet: Middle Himalayas: Pangi. 

Note: — Specimens from above AUra}< show no trace of the 
wide tubes in the midrib. Tuberculate rhizoids occur on the 
midrib in bundles in the axils of the scales. Cavers states that 
during one growing season the archegonia are fertilised and the 
development proceeds till the spore formation, all this time 
the female receptacle re- maining suidv in the cup. At the 
end of the season the growth stops. Next season at the very 
beginning the stalk elongates suddenly, the spores are dispersed, 




Plate \’l 

WIESNERELLA DENIJDATA. 1- 2. 

1. Two plants. 

2. T. S. of thallus. 

CONOCEPHALUM CONICUM. 3-5. 

3. A male plant. 

4. A female plant. 

5. T. S. of thallus. 

LUNULARIA CRUCIATA. 6-7. 

6. A plant. 

7. A gemmae-cup. 
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aiul the former dies away. Tlie writer has seldom seen rii)e 
stalked female reeeptaeles in the Himalayas. Male reeei.taeles 
and young temale receptacles are very common. Plants with 
remnants ot the decayed stalk also are often met with. The 
plant forms extended patches of a dark green colour, somelinn... 
extending over several feet, in moist and shady ])laces. Ii is 
often accompanied hy /V//m and Damorflrni and was accom- 
panied hy W'iesiicirlhi ilrinidiifd at the places where the hitter 
was met with. It can he readily recognised hy the conspici'ious 
reticnlations of the donstl surface, the large .scale appendants 

the largedisc-shaped mail' recentacles (with conspicuous pa),illaej' 

inside a cup-hke outgrowt h and the conical female i ecep(i,.|,. 
Tins species is the largest tliallose liverwort excepting ',„,|v 
IhiiiiDitii'rii throughout the Western llimalavas. 


VIII. LUNULARIA .Mich. 


I. II I, Ilia rill .Mieh.. Xov. PI. (Pm., p. ( ( 17 i>!i). 

Thallns liH'jrmirregnhirly furcate or innovating anhe apex 

when moist. vith semilunar 

nnnu m-cups. Dorsal layer narrow. Pores simple: alr-cl,amhers 

lii.MT. w„h hlan.ents. receptacle diseilorn, 

r r I — ling, as aviti! Dm 

•■male reecptacle. apparently hueral. surrounded, except front 

^-^ik of I. lomli!; 

■•‘“"' I idways conipo.sed of f etneiate. hori/onlal tnhni 

'•'''‘’■'i'>ing a singl,. .sporogoniitm ' I'eriant'll 

r;"- ■■-‘ned 1,1 

"'‘"‘^"'■-limnngofthe involucre, dehiscnig nearlv to' the' I , ' 

tlnvaa-mh. Klai,,,, 
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1 6. Lunularia cruciata Duni . 


lAinulana cruciata Dum., Comm. Bot. p. 116 (1822)- 

Dioecious. Plants light green, thin, in large patches of 
overlapping individuals. Thallus up to 4 cm. long, dicho- 
tomously divided: lobes oblong to quadrate 8 mm. broad, deeply 
notched at the apex, with sinuate hyaline margin. Dorsal surface 
fiat or slightly concave: epidermal cells 5-6-angled, angles and 
walls not thickened. Pores raised, bounded by 3 rings of 6"8 
cells each. Chambers in one layer, containing short branched 
filaments. Ventral surface green: scales in one row on each side 
of the midrib, thin, delicate, attached by a long semilunar base, 
appendage rotundate. Midrib not much prominent below, 
gradually passing into the wings. Male receptacle sessile, disci- 
form, terminal. Stalk of the female receptacle 2-2’5 cm. long, 
delicate, nearly pellucid, with scattered hairs or almost naked. 
Capsule dark brown, oval, wall of one layer of cells, without 
bauds. Spores rounded, tetrahedral, smooth, yellowish brown, 
14-17 SJL in diameter. Elaters long, slenden yellowish brown, 
bispiral, 340 ^ long. Gemmae receptacles semilunar: receptacle 
wall very high posteriorly gradually becoming lower forwards, 
the diameter between two ends being about G mm. (Temmae on 
unicellular stalks, circular, biconvex, margin thin, entire, with two 
lateral notches with overlapping margins. 


Ilab. 

Distrib. 


Moist rocks. 

Himalayas. DarjeetiiH} (Tirunarayananl S. 
India, Madras, Ootacfninnid (Iyengar). Not 
met with so far in tlie Western Himalavas but 

4 ' 

may occur in Kumaon. 

All tlie material available is sterile. Description of 
after Jlacvicar: "The Student's Handbook of 
British Hepatics" and Stephani "Species Hepaticarum." Occa- 
sionally tlie anterior mai'gin of the gemmae-cui) in Marrhaidia 
remains rudimentary and the cups bear a certain resemblance 
to the semilunar gemmae-receptacles in this species. 


Note:- 
receptacles is 





ri.A'lK vil. 






Pi.An-: \'II. 


PXOinioTlIWW TniiKKMKKKW 1 !i) 


]. Two l'('rtil(' foiiiah- ])hints. 

2. A sterile tuhor-Peariii^^ plant, from helou 

3. T. S. of thallus. 

3a. A portion of 3 inayiiitied. 

4. A ])ore from abovt*. 

5. A ventral seale. 

n. T- S. stalk of tlie femah' r(*eei)tac'le 
7. Vertical section of female reee])tacle. 

H. A spore. 

9. Three elater-like cells. 

10. An elater. 
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IX. EXORMOTHECA Mitt. 


h-roriiitifhecfi Mitt., in Oodman Hist. Azores, p. (IhTO). 

Monoecious or dioecious. Plants tliallose: tliallus sini|)Ie or 
dichotomous, lohes linear. Dorsal surt'aco rallier Hat. Dorsal 
layer lairly deep. .\Ir-(diamhers in one layer, full of tilamcnis. 
stomata raised, simple. (d'tcn condtietit. iMidrih strongly i)ro- 
dncetl vontrally. .Seales lare-i>, densely imhricale. ohtnse or 
acuminate, with or without api)enda»es. .Vntlieridia usually 
alon^r the mid-dorsal groove. Peniah' receptach* stalhe.i. ai'isino- 

Irom the ape.x or the fork het we. ui two lohes. Stalk with one 

dee]) groove: recejitaidi^ couve.x. Involucivs two. oj)])o.sit(‘ 

tuhular or more or le.ss hivalved. with a hroa,l mouth. I-Moi' 

larirc. seta short, capsule spherical, opmiine liy iia-eirnlai- val\-es: 

wall oiie-layercd. the -ells with annular hands. M.l lar-'e 

'■later-lik<. <rreatly thickened eells hanniny. froiii ii. Spon-s 

areolate. with areoles s|||„„|l, ,,r papillate Klaters yellowisk 
loosely hi-or J]-i-s])ii-;il. 


1 7. Exormotheca tuberifera 


Ka^liyap. 


lirormoflwni Kas|,vap. New Phvt \'o| \ I 1 1 

p. 40!) (Itllfi. • • 

E.rwmntlwra (;„llnni St.. Sp. Vol. VI.],. ]« (ItHt;). 

Monoecious. Thallus twice or thrice dichotomouslv divided. 

"■Mh one-h.mar lohes tirmly attache, 1 to the soil: lobes up ,0 |o 

lontr. and usually less than 2 mm. broad. Dorsal surface 
tit een. usually with a deep narrow o-move and conspicuous, often 
oontlueiit. stomata. Pores varialilc in size and in nunilier id' cells 
''onndintr, hem. round or clon-mted. the cells liound.ne these 
'■■"'Oferiny Iron, those of the epidermi.s. Filaments simple 
"''•"‘"'n cells y,n„.ated taperinyr upwards, and containing felver 
' ' oiopkists. Midrib stron-rly i.rojeclintr ventrally. Ventral s,,,. 

I>;n-Ple: seah's purpl,.. occasionally hyaline, lunate, overlapp- 
y.di,ecte.| outwards and forwards and without anv appcii- 

'^" 0 ' '» species of the ffenus 

, ' ''M—ion behind the stalk M tlm 

Momr the midrib in the median m-oove 
H- a zitrzay row: papillae red. Female receptacle Lisiim 

* O 
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fork between Iwo lobes, anterior wall 
of the in wanting-, stalk up to 10 mm. long, with one rhizoid 
Inrrow. Heceptaele hemispherical, involucres 2, with 1 -4 arche- 
f-o.na in ea, h. Au-chambers with green filaments and stomata; 
po.es wid -formed, bounded by about 7 cells in one ring. 

ap.Mtle tnlly exserted and directed upwards. Seta up to I'b mm 
long. ( eils 0 cap.sule wall with semi-annular bands, those of the 
operculum cells being thicker and broader. Operculum with a 
ien ^holt elater-.ike cells suspended from it. Dehiscence by 4 
irregular valves. Spores tetrahedral, covered with conical 

papillae on tlie convex side, 55-GO Elaters 120-140 a with 
01 - 4 Inx spii’al hands. 

llab. Comparatively dry slopes. 

Distib. Outer Jlinialayas: Oarhwal. Mussonrio. about (J.tOO 

feet. S. India, Jfdc/j'os (Ij^engar). 

Note ; -The apex of the plant at the end of the season 
becomes narrow and the dorsal assimilating ti.ssue decre- 
ases gradually, producing ultimately a short thick tiiber- 
hke structure directed downwards and more or le.ss buried 
in the soil and protected by scales. This tuber in the 
next growing season gives rise to another plant. More 
definite tubers are formed in this species by the modification 
ot the ventral shoots. Each tuber has a short cylindrical stalk 
and is a spherical body about 0'5 mm. in diameter, covered with 
rhizoiils. The growing point is situated in a small depression 
suiToniided by minute purple .scales. Tlie cells of tlic tuber are 
full of starch except the epidermal cells which are empty. 

The scales have no appendages and the stomata on the 
female receptacle are well developed. As a matter of fact the 
bounding cells of these stomata are more definite as regards 
their number and shape than the stomata on the thallns. Solms- 
Laubach has stated that there are no stomata on the female 

receptacle of yw-oz-woi'/iccu ym.s-/7/r/ (Dot. Zeitung. Bd. 55, J8tl7}. 

Stephani also states that the chambers on the female receptacle 
do not open to the outside (8p. Hep. Vol. I. p. 218). 
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^ STEPHENSONIELLA Kashyap. 


Steph'nxon'u^lla Kashyap. New lhi\t. \'ol. Xlll. p..'!]‘2 (]1)| | . 

1 hints <jio\viu”' sillily aiiioii'i' iiiDss ami ^lass oi' ap'”i’r(i'ati'<l 
in lartre patches on rocks. Kach plain wllh a thick lia.sc, .smiplc 
or once or twice .lichot nuoiisly hram-h m| ami closely at tachcd 
to the siihstratnin. Ii"ht irreen ni colour, sponoy alioic, with a 
solid nudril) stronply projcciiny vcntrally. I'pper surface aivo- 

lated. (diamhers larc'c. oiu|ity, directed foi- wards. o|)cu In pdiy siiu])lc 
stomata. Ventral surface e-ricnish : scales in 2 rows. .\nthei-|- 

dia aiffvn.o-i-iniil [II || hiiiii' and hroad mid-doisid e'i'(iiiv(> jn hi|-(r(. 
numbers, close to each other, in '1 oi- I zie-zay rows, foiiuini;- a 
detiiute re(-e|)ta( le: papillae red. couspii uou" at maturity, f’emale 
I eceptacle at li rst t e rm i ua 1. later oi i hecoui i n n dors a I i ly the eon ti- 
nned {nwth (d' the thallus ariMiiy a< a small hemispherical 
cushion in a deep], it. proteeted while Xouno- I, y series. Iii- 
vidueres 'i. hroad. archep,,nia 1 tod in eaeh involucre. Stalk short 
with ii shallow anterior yri'imv,. e(]|ii ididno a fi.^v tulierculati' rlii- 
/ouls. Tissue of the rec'plaide wcdl d> 'Velo pe, |. W it h . Uil pt y cha 1 u- 

delitntc |)ores. luNdlucre tuhiilar. oiieiiine- l,y a 

wide mouth. Sp.u'oeo Ilium wholly or part iaily included, wit h 

a^small foot and a small seta: dehiseiup- |,y 1 irregular val\ es. 

f’aiisule wall of a siiip-le layer of cells, with thick lunwii hands 

on the radial walls only. Spores tel raheihal. larpe. Klaiers 
shoit. stump, V. with s|)iial ami annular liamls. 


ifs. Stephensoniella brevipedunculata Ka'ln ; 


ip. 


St<-I,lln,sniuell„ Kashvap, \ew PIlVl \'ol 

XIII, p. ;ii2(li)i 1), 

I huecious. Thallus up to 12 miu. louyand I mm. hroad. y-r.iw- 
lutr irom athudi hasc. margins wavy: siui|ile or forked once or 

twice: lohes ohovate or ohlony. apex euiareiuate. Ventral ad- 
veiilitioiis shoots coiiimou. Dorsal siirlaee ar.-olale: ei,i,iei-mal 
cells pofvp-oual. walls thin, aiiples not thickened. Stomata often 
confluent: each pore surr.uimled l,y 1 o,- 2 riiii-s ,[f hyaline cells 

variable. Ventral surfai'e .rreeuish- 
scales h.val, lie. small, it, 2 rows, each scale with a few filamen- 
tous api)enda<res arisiiiK' from the apex and the iiiarein. .Midrib 
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projecting veiitrally and gradually passing into the lamina. An- 
theridia in a cluster iti a mid-dorsal groove, sometimes interrupt- 
ed by sterile vegetative tissue. Female receptacle stalked at 
maturity, sessile and protected by scales when young. Stalk 
shoit. up to I'o mm. long, with a wide shallow groove ante- 
rioi’ly. without scales at maturity. Capsule wall of a single layer 
of cells, the cells with bands on their radial walls only. Spores 
tetrahedral, large, opaque, covered densely with low large and 
small papillae, irregularly toothed or bluntly lobed along the 
margin, 80-100 [x, Elaters very small, with’only annular bands or 
a single lax spiral band. 80-140 [x long. Short elater-like cells, 
only annularly or spirally thickened, hanging from the apex 
of the capsule. 

Hab. On rocks, or among grass and moss. 

Distrib. Common in the Kumaon and the Outer Hima- 
layas. Mnssoorie, Kulu, Dnlchi pass; 

etc., (i.OOO to 7.000 ft. 

Note:— The growtli of the tliallus after the formation of the 
female receptacle may be very slight, resulting only in a small 
process or a cylindrical tuber, or it may give rise to a large, even 
branched shoot. The female receptacle, therefore, becomes defi- 
nitely dorsal. Correlated with this is the fact that the groove in 
the short stalk of the receptacle is very shallow and contains only 
a few rhizoids. The rhizoids naturally cannot reach the ground 
and have no function to perform and they are being eliminated. 

At the end of the season each lobe produces at the apex a 
cylindrical downwardly directed tuber. This is a continuation 
of the midrib of tlie lobe, the lamina not having been formed. 
The tuber remains underground in winter and grows into a new 
plant next year. This tuber of the apex also explains the fact 
that the adult plants are thick at the base, having grown from 
the tubers. 

The plant is closely related to Exonnotheca as shown by 
the position of the receptacles and its two involucres particularly. 

It is also clearly a reduced form from a type like Exonnotheca as 
seen by the empty chambers, simpler pores, simpler elaters and 
the shifting of the terminal female receptacle to the dorsal side. 
Both the Himalayan Exonnofheca and this species bear tubers. 
They are often met with growing in tlie same locality. 




ri.ATE IX. 



I’late IX. 



1- Five plants showing various form.s ; 
tuberous apex ; S. sporopouium. 

T. 8. of thallus. 

A pore in surface view. 

■I- A ventral .scale. Note rnucilaijc cell.'. 

of the thallus ti.s.sue into the involiu 

7- Anelater. 


ail, antheridia 


Nofo coiifiiuiat 

TO. 
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XL AITCHISONIELLA 



• r 


ip. 


AitchisonkUa Kashynp, X..^v Phyt. Vol. XIH. 219 .|i)I4j. 
Monoecious. Sino-ly i„ 

pint r. pinnate 

^vessnnple. not raise, I. Pha.nl, ers in ,.ne lav'r o.. nvo ^!' 
rows withT'""-' >" 

r r'"; Anthe,-i,lia in 2 

.epta<hnpap|h.ev,nY,,ns,nspie.^ I-V.nal,.n.eeptaelet,.,an- 

nal, atera or,nth..,o,.h la-tween ,wo h,.aneh.s. suhL.ssih/ wul. 

o> 2 tubular involuen.s, juin,.,l to the thallus l,v a stalk-li]-,. 

r?'' 

puir;::; 

ti‘neapsule.ntothe,.avit,v. Plate, -s lusitoi'.n. 




Aitchisoniella himalayensis Kashyap. 




Pli.vt. Vol. XI 11. 


; 

'““•A ,aV 1. 

;:t;' ; 7'"'' tiy 

la.vers near the maivrin Ah-nt.-.l r '”'V “ 

«niall. distant, hvali,,; /r I T 

niueilatre papillae on the inai-^ and ' ‘try’ll" I 

I'eyond the margin: appendao-e'of ‘I ' n i P'Piecting 

7*-ib thier pr'jo.r!;:::::;;' tliif 

abruptly into the thin lamina ' Anti T ^ ^'nl passing 
^ -s bebi„., 
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Female receptacle variable in position, terminal, lateral, or m the 
fork between two sterile lobes. Receptacle of 1 or 2 involucres 
joined to the tliallus by a small stalk-like constriction having a 
distinct groove and a few scales on the anterior side. Each 
involucre with a single sporogonium: foot well developed, seta a 
mere constriction. Spores tetrahedral, densely covered with 
round papillae on the convex side. Bd Elaters simple or 
branched, tri-spiral. 120 [j. long. 

Hal). Comparatively diy slopes. 

Distrib. Fairly common, Muxsoone^ Simla\ Kulu, Diilchi- 

Note:— A most remarkable plant in having a subsessile 
female receptacle. 

The plant is related to Tar(]io))i<t in the structure of the 
capsule. As regards the position and structure of the receptacle 
and the involucre it is intermediate between E.corniofheca and 
'r((rc}ioni((. If the stalk of the receptacle in Exonnotheca is elimi- 
nated we get a receptacle of the type of Aifchisoniella, and if the 
stalk-like portion in the latter genus goes on growing into an 
ordinary tliallus, the condition as seen in 'Viu'gionia is reached. 
In the position of the female receptacle and the variations as re- 
gards the number of involucres in each receptacle the plant 
shows much resemblance to the male receptacle of (Aiafhodiuiu 
fuberostim. In the structure of the tliallus (air-chambers and 
pores), the plant resembles Afhahnuht, On account of the 
above mentioned features this species breaks down the demar- 
cation Ix^tweeu the (^oniposifae of the Mairhantiaveae and tlie 
'r<(r<ji<)ni(fre(f<\ Owing to the transitional character of Aifchiso- 
nidia the family Tar{fii)ii}avi'{f(> has been merged into the family 
Marchaiifiac('a(\ 

Tn its natural habitat the plant looks very much like a 
Rlccia, and can only be found after a careful observation unless 
it forms a large patch. 



marciiaxtiackak 
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CYATHODIUM Kunze. 

('’iiafluiiliiini h'liiiic. in Lcliin. ]*no-. VI. j). 17 (1S.')1). 

•Monoenions ni' .lioccious. J>lant.-< lliin. -iiiall. IuIumI. (,n i-ncks 

or on Ground. 'I Inillns thin, cunsistino' nf a dorsal and \('nlral 

lii.vcr of cells separated Ky an air-space divid.-d liy thin V(>rtical 
Itartitions. Diidiotoinonsly ,livideii. Air (diand'ers in one layer. 
enipt\. witli or witlioni simple ])(jres. j^ores when present laree. 
hounded hy concent lie rino-s of etdis. .S-ales niinnte. in two 
rows, or wholly absent, h’hi/oids simHiih. s,,nie t hiids-walled 
hut not tnherenlate. Posit ion of i he nial(‘ r.■l•l■pt at le variable : 

lateial. or in the iork between two bratndies. 
Antheriilia nninerous. ost ioles ])a))illose. lii\'olnere at the apex 
nsnally on the itinhusnrrace as in 'I'n riiii,iii<i . tubular or 
bi-valved : ai-eheponia a IVw. in at liiMei'. ( 'apMile ph,|„,se. 
inserted by a small foot. Seta small, slender, didieate. Wall 
Idaycred. cells of the iipiiei' |)art with annniar bands, those of 
th(> lowt'r half thin walle.l. lid delinite. of ■> ,,r .'! layers of cells. 

lh(> oittermost layei- usually of -1 cells. Capsule didi iseinp- by S 
eiptally lare-e valves after separation of liil. Spores spherical, 
more or less mnricate. Khiters fitsiform. trispir.d. 

20 . Cyathodium tuberosum K.i'liyap. 

('nathoilnnii fiihrmsii,,, Kashyap, New Phvt. \hd. \ ill n ••'lu 

(lit! 1). . . 1 . - 

itniivilliiliiHi St.. Sp. Hep. Vol. VI. p. 1 I IPIC,). 
ilioecioiis. Sterile plants small, yellowish or ore m, .nice or 

twice ditdiotomonsly divide, l.deiistdy overlapping the lob, 's linear 

to obbrnyr. .Alai,' plants m,,r,' ,<r less branch, ■,!. hibes liimar ,,r ob- 
lon<f-obc,jnlate. l-'cmalc plants linear or linear ,d,lonp-. Intt moiv 
oiten, owinp; to reiteate,! rapi.l di,-hurotny. fanshapcl. with asccii- 
dinp: margins : the narrow plants le.ss than ■> mm. brua,!. the lar<ro 
ones 1 cm. long and 2 cm. broad. Dorsal surface usually flat : 
epidermis with chloroplasts. Pores on the ,lorsal surface 
absent iii sterile and smaller male and female plants, ventral 
pores present in many. Dorsal pores found only in well deve- 
loped female plants, scattered, circular behind the apex, elongated 
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and elliptic hirther back. Each pore bounded by 2 or 3 
series ot 4 or o cells each. Ventral pores simple, large, bounded 
by ordinary cells of the thallus, elongated antero-posteriorly. 
\ entrd surtace Hat. Midrib absent. Rhizoids both thin walled 
and thick walled, but the latter without pegs. Scales simple 
cell-rou s or small plates, cells with chloroplasts. Male receptacle 
lateral and cushion-shaped; or in the fork between 2 branches 
and then circular or elongated lacerally; or terminal and then 
di.sc-shaped. 4-10 lobed. sub-sessile, with a stalk-like constriction 
having a shallow groove anteriorly, lobes with scales on the 
nnder surface and antheridia on the upper surface in acropetal 
order. Xmnber of involucres in large female plants very large 
(up to 20 or morel, with 4-4 ripe sporogonia in each. Involucres 
ovoid, opening by a circular or elliptic mouth, margins often 
purplish Sporogoiiium with a foot of two lobed cells seta 
of one row of cells. Capsules 0 .b-O'To mm. in diam.: lid 80 [n in 
(ham.: cells of the outermost layer of the lid usually 4: cells of the 
upper portion of the wall with annular bands; cells of the lower 
portion thin-walled. Spores spinous. 40 .a in diam. Slaters 17-30 
in number, sometimes very few, even only 2 or 3, trumpet-shaped, 
usually fixed bj-- the broader end to the wall of the capsule along 
the hues of dehiscence, very closely broadly tri.spiral, 500-550 [r. 

Hab. Ill moist shady places and dark caves. 

Distrib. Outer and Kumaoii Himalayas, common up to 

S,000 feet: Panjab Plain. .hiUuiidur (A. R. 
Akhtar). ,4 //u/mfwrf (Dudgeon): Lncknow (S. K. 
Pande): lienairx (N. K. Tiwari); Mount Abu 
(V. V. Apte): KdHa (Vires. Poona (S. L, Chose); 
Poiiihai/ (d'Almeida): Madras (lyenger): X. 
Kanara (Sedgwick): Paiu/ooii (S. L. Chose). 

Xote lowards the end of the season the apical part of the 

sterile plants and the sterile lobes of the male and female plants 

bec(Dmes thick and compact and marked off' from the thallus 

behind. Each possesses one or two growing points and is 

beset with spike-like forwardly directed hairs on all sides. These 

resting structures, "tubers.” a.'-e formed at the end of the season. 

remaining dormant during the winter, and growing into new 

plants at the beginning of next summer. Tubers are formed 

in the Himalayan plants only, they have not been seen in plants 
from the plains. 




Plate X. 


OYATHODIUM TUBEROSUM. 

1. Six male plants showing the various forms and positions 

of the male receptacle. 

2. A fan-shaped female plant. 

3. Apical “tubers.” 

4. T. S. of a “ tuber.” 

5. A dorsal pore in surface view, 

6. A ventral pore in surface view. 

7. Operculum. Three of the four original cells have 

further divided in one-figure. 

8. Two ventral scales, 

9. A spore. 

10. The ends of an elater from a specimen from Mount Abu. 

11. The broad fixed end of an elater from a Himalayan 

specimen. 
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The plant grous in dark and moist places, and under those 

conditions It has a yellowish phosphore.sconce. Plants arowin.r 

lu comparatively open places, under trees, etc., are very iiineh 
arger. The male plant.s under those imnditions. have manv-lol.ed 
large terminal receptacles and they are t.snally hidden under the 
temale plants, while the latter are large, fan-shaped, given 

with dorsal stomata. - lo. 

After fertilisation stiff short hair.s. similar to those on the 

u eis legin to grow trom the base, ape.x and margin of the 
sea es near the involucre, the ventral siirlaee „f involucre 

and the margins and .sometimes even from the dorsal surface of 
I He tlialliis for some distanee behind the ape.x. 

The air chambers sometimes ectttaiii small colonies of some 

l)lup green alga or even the eggs of some in.seets which have no 
doubt entered through the ventral ])ores. 

The plant is very variable aiidverylikelvthespeeiesde- 

(iiid^i Sehitfn. are merely turins of 

I he variability is not liniite.l niendy to tl e vegetative parts 
mt extends also to the receptacles, the spores and the elaters.' 

ihe thallus maybe very yellowish, small with Ion.- |i,„..,, 

ohes and then oeciirs in thick patches of overlapping phuits i,, 
the plants may be larger, .listinetly green, growing sim-lv f„, 
^japod w„h upturned margins, possessing large ,lor;f pon-!;' 
rhe possession «t large very much simpler pores on the ventral 
■ d( of the former type ,s very interesting The male receptacle 

'! ”r r...' i„ ,1 , ' 

'^'•ctirring hidden und.-r the large ffuial.. plants i, i 

'T’"-"' i', 

even a shallow groove anteri.irly. The lobes bear anti, •'r''' 
acropetally and possess scales on the under surface The 

in these .arses is ninloubtedlv of, he .Mem “ 

the higher .l/rt/v/m/i/mccmr ' '""Hliin 

The outermost layer of the lid consists usuallv .d’ f ,, 
hut sometimes some of the cells are a.-ain divid al ( u’, 

s,.,l. a liJ ,v„), diviJad i„ o a,,,:,,,,;*,'''; 
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The elaters are always few» thoiig-li their number varies 
jrreatly. They are fixed by their broader end to the capsule 
ivall along the lines of dehiscence, in rows when their number is 
comimratively large. In the specimens from Mount Abu all the 
() or 7 elaters came out of tlie capsule on teasing and are appa- 
rently free, but even in these specimens one end of the elater is 
always pointed and the other is blunt and obliquely broad. 

The spores always possess spinous projections. In a speci- 
men from N. Kanara sent by the late Mr. Sedgwick their size 
was rather large, being 54 \i. 

See also the note at the end of the next genus. Tnrgionia, 
















TARGIONIA I 


Tarqionia L . Sp. PI. p. 113(> (1753). 

IVIonoecions or dioecious. Plants tliallose. terrestrial, pros- 
trate. Thallus simple, with ventral innovations near the apex, or 
rarelv dichotomouslv divided, with indistinct areolae on the dorsal 
surface. Pores simple. Air chambers distinct, full of filaments. 
Ventral scales in two rows. Antheridia on the dorsal surface of 
the disc-like ends of short ventral innovations arising from the 
midrib, or in long and broad mid-dorsal cushions on the main 
shoots; ostioles papilliform. Involucres 2-valved. on the under 
side just behind the apex, the 2 valves inter-locked by means 
of small microscopic teeth on the cells of their margins. Arche- 
gonia several, sporogonium usually one in each involucre, rarely 
2. Perianth absent. Capsule shortly pedicellate, with a well de- 
veloped foot, at length breaking through tlie calyptra. the 2 
valves of the involucre separating, leaving a slit-like opening. 
Apical portion ot* the capsule b(^coining detached in one or more 
fragments at maturity, tlie I’emainder being divided into 5-8 
irregular valves. Capsule wall of one layer of cells with spiral 
and annular bands. Spores reticulate. Elaters long, bispiral. 

Note: — Although the archegonia are said to be on the under 
surface and behind the apex, they really are on the morphologi- 
cally upper surface (only apparently on tlie under surface). The 
apical growing point has been pushed downwards and backwards 
so that the apical cell is situated on the apparently under surface 
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■ u 

jUulHje arc.ho.onia aro lormo,! in ,1,0 nsnal an-opotal o.alor so 
hat ho younirest aivho.on.nm is .just hohiinl ,ho aj.ioal ooll an, I 
oiliest fu..t or l,aok. /. o.. unva.als ,h,. antorio,- on, I of th,' 
‘alius, near the api..al no„.h. This is „.no also of ('.ath.Inn. 
tlnau.h Lan. (Annals of Mo,a„y. s,a„.s ,ha, in (’,iafho<lin „ 

‘"■‘•l"■^t■"Mia aiv a,.,nally on th,. ,lo,..sll surfao,. 
->n< the von.i-al slnlrn.o- of tho an h,..onia ,l,>,.s no, take plaoe in 

0 ' of ,h,. olhor Marrim.fim-ru,. also 

a,oh,..on,a a,-,, lonnh appa,vn,|y „„ nn,l,.r snrfa,-,. fortho 
-me ..easo„, I n lo,.,ns hlc ,h,.y oan h,. oioa.-Iv 

-n to ho on, ho np,,,.r.su,.fa,...in,hov,...yyonno.n.,.,.pta,.hn 

2 1. Targionia hypophylla I,. 

'liiniiiHini lniiini,lnill,t p, Sp l>\, ,, j |;j,; 

^l<'noooion.or,|io,.,.i„„s. Thalln< nM.allv 1,1-1.', non lon,r 

‘'" 1 '.;". ■>'«- 

1 I - W-.I ' M J' I hnnpMts: tl 

i-- 

• » *'* MunU^M 1> UIl( (*r l\]n iwi>' . 1 ]• 

will, WI'V f,.u- ,.|,i . I . , 1"“' hyaline 

nnn„n„„s i„ ,i| ,||, V'll"' '''j"' .I'^aoos ohloi-ophws 

sli.h,lv ,.|,.\a,,',l will, I, ' • ^ 'iiiipl,.. oon^))i,-nons. 

.■''•"I... ......Pi' ',,i r'lh r;“ i ■ 

; 





Os I, s, 

' 'u inois, an, I ,i|.y i„oks. 

* ''Hmiioii I liroii(v|,(j,,| , I,,. 

“>.n{)() 7 .()(;(| af altitudes of 
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Xote: — Stepliani does not describe it as occurring in India, 
whereas. Mitten has described it from the N.W. Himalayas under 
T. MkheUi Corda. which is given by Stephani as a synonym of 
the above species. 

In moist and shady places the plants form masses of deep 
green overlapping individuals which are fixed to the soil only at 
t heir base. The scales and involucres in such cases are purple. 
In exposed places the plants are closely creeping, almost always 
dichotomously divided, light green or yellowish above, with 
hyaline or light purple scales and involucres. The spores in 
these cases are smaller, 25 to 30 ix, and elaters longer, 180 to 200 [x. 

Antheridia are usually found on the well-known small 
disc-like ventral shoots rvlth cylindrical stalks. These shoots 
have a more or less circular margin and are covered on the 
dorsal surface with antheridial papillae. Occasionally, however, 
these disc-like shoots develop more or less well-developed wings 
and in such cases the antheridia form a definite cushion in the 
middle. The scales on the under surface of these shoots are scatter- 
ed. Sometimes antheridia are met rvith in the form of a large 
definite mid-dorsal cushion on the ordinary lobes of the thallus 
also. In such cases usually the growing point at the apex divides 
and the scales on the under-surface just behind the apex appear 
to be scattered. It appears, therefore, that the short ventral 
male shoots are merely greatly condensed ordinary shoots with 
many growing points, the latter having become obscure. 

* ^ * * * * 

XIV. CRYPTOMITRIUM Austin. 

('’n/pfotinfrium Austin, in Underwood Bull. ILL. St Labor. 

II, p. 36 (1884). 

Plants thallose. broad, thin, "reen, closelj^' creeping’, attached 
to the soil by the midrib only. Thallus once or twice divided. 
Dorsal surface tlat. Dorsal layer low ; air-chambers large, 
empty. Stomata slightly raised, simple. Midrib narrow, passing 
into the thin broad wings. Scales small, distant, in two 
rows. Antheridia in the mid-dorsal groove, 2- or 3-seriate, 
papillae very small. Female receptacle terminal, stalked, 
stalk long, naked, with one or two furrows, and a few 
ridges. Receptacle thin, broad, circular, with an ii regular 
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TAKGIONIA IIYPOPHYLLA. 1—3. 

1- A female plant from above. 

2. Three specimens showing- male ventral shoots. Note 

the male cushions on the main shoot also in tlie right 
hand specimen. 

3. T. S. thallus showing variations in the pore structure. 

ORYPTOMITRITJM HIMALAYENSE. 4-10. 

4. A fertile plant. 

n. The tuberous apex from above. 

<). Female receptacle from below. 

7. Ventral scale from the ordinary thallus. 

H. Scale from the tuberous apex. 

9. Vertical section of involucre with sporogonium. 

10. Two spores. 
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convex on the dorsal side, flat veutrally, stomata harrcl- 
mar. ■ ">« "nder side, not reaching the 

PeriLth absent'‘\’’‘ archr.onia d-4 in cael,. 

mall. Cap.sule included, lid definite. 2-lavcred c<dls of tl 
capsule wall without hands. Spores hrown, te'trahedral retie da e’ 
Platers sinuous, often hranclied. hi- or tri-spiral. 


22. 


Cryptomitrium himalayense Kasln 


yap. 


Twit"'"" '-'’I' 



«m'face arcolatod: epidermal e,.|Nd,i‘, wdl' "''’''‘‘I 

fal surface hrown"l".:i 1 -Us ‘•aeh. W,, 

and much lar^rer under the tnl""'"^' ’ "|■<‘('nlsll, purjilish 

or (i celLs. cells of tl,,. .,..,i ' . , ' ^ “ 1‘lamciit of 

a mid-,lorsal groove, just hehiiiTthc stdirof 

“'■■I ""li « to 8 ri.Uo' ... “ O 't '»"s. 

irre^rularly tootliod maivnir ^ with 

11‘0 centre, llal on the v.mtnd ml '' 

Involucres 2-4. nio.st often 4 / ! c"' vml uiiwards. 

lono-. narrow; archeponia 2 in"eaeh s 

•seta small, capsule whollv i,„l' i 'i ' loot and 

.1,0 ooU, y,,, 

W» tetrahedral, hroadiv retieul-ite'lo II , 

I'ordor lipht hrown. relieulitions o ‘ ^ •""I". 

l‘orde,d Platers -4., ,.,,onp;.,L;;.:.;;;;^ 

Disiih ? 

.Xote--TI 'lP<)(l-7.()()0 feet. 

jhadeoftivesclrin^averXid^ .lie dense 

J"ke the latter it has a yellowish coMu, 

” '■ 
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the only other species of the genus, the stalk of the female recep- 
tacle may have one or two furrows. The Himalayan species has 
always only a single farrow. It is of interest to note in this 
connection that a plant from Mussoorie showed two perfectly 
normal receptacles at the top of a stalk arising from the apex of 
an ordinary lobe and even this stalk had only a single furrow. 
Compare the branched stalk of the female receptacle in Marchantia 
pahnafa described under that species. 

At the end of the season the apical portion of the lobes 
becomes thickened and marked oh* by a crescentic purple band 
behind. The more or less circular terminal portion becomes 
changed into a crumpled knot on drying and remains in this 
condition during the winter. The rest of the thallus dies away. 
Next summer the twisted persistent portion spreads out and 
begins to grow. 


The following plantj Massalonpoa ienera, has been described 
by Stephani. but has not been seen by me. 

XV. MASSALONGOA St. 

23. Massalongoa tenera St. 

MaxHaJongoa tenem St., Sp. Hep- Vol. VI. p. bo (1H17). 
Massalongoa tenera Hedwigia. Vol. XIJV, p. 74 (lyOb). 

Thalloscj large, delicate, green, terrestrial, prostrate, cluster- 
ed. Fronds simple, thin, apex briefly inciso-bilobed. innovating 
from the apex ; dorsal surface subplane. Dorsal layer well 
developed, chambers in tliree series, wide, margins crenulate. 
Midrib broad, low. Pores compound, inner opening bounded by 
eight conical converging cells. Ventral scales large, narrowly tri- 
angular, apex with a long setaceous api)endage. Dioecious. 
Female receptacle shortly and strongly peduncled. stalk with a 
deep groove, receptacle large, disc-shaped, margin coarsely cie- 
nate. Involucres four, cruciate, cup-shaped, and half coveiing 
the ripe capsule; calyptra delicate, partly united to the involucie. 
Capsule thin, wall one-layered, brown, lid large, regularly dehisc- 
ing- Spores large. 74 laxly reticulate. Elaters 470 [j.. tri-spiral, 
long attenuated, strongly twisted. IMale receptacle not seeji- 

Hab. Sikkim Himalaya (Collan): Mussoorie ((lollan). 
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XVI. FIMBRIARIA Nees. 

I' iiiihriaria Xces. in Hor. phys. Borol., p. -I.'), (1H2();. 

.Vonoorions or ,lioon„ns. Plants tliallos,.. t<M'ivstri^il, j.rost rate, 

^^inall or mn.limn. ynvnii. Tliallus siinpln. r.uviy divid.al, inimvat- 
trom tlio apnx and often with v.n.tral tlVnile) innoval iuiis. 
orsal layer low. ehainbers narrow, often v.-ry iriv<rnlar, and 
•‘Vith nnmerons secondary lamellae, in one or several layers. 
<‘iiipry or containing filaments. Stomata simpl,,. sliphtly conve.x. 
laielx hijidy ci)nical. \ enti-al scales with ai)pendaires. in mie 
on eacdi side of the midiah. Male receptacle sessile, naked 

'h^f-shaped. orcnshiondike.jn.st iHdiind the stalk of tin- female 

'■‘‘(•eptacle. on orditiary maitt shoots. oi- on stnall ventral shoots: 

Piiltillae small. Ketnale rece])tacle ti-rniinal, on the main shoot. 

OI on small ventral shoots, stalkc'd: stalk with one rhi/oid 
t"n'ow covered with seales : receptacle Hat. convex, conical, or 
"iiihonate. usually d-lohed: stomata harivl-shaped. Incditcres 
n'lMiio- trom the margin ,jI‘ the lohes, thin, cnp-shaited or canipa- 

iiiilaie. Archenoninm one in eatdi involucre. Peiianth usually 
ovate or ohloiiff with an ohconic ajiex. dividincr lon-ii ndina lly 
'.yinany teeth. Sporo-roninni one in each involucre. Capsule 
trlolios,., shortly itedicelled. wall onedayered. lid of thi( k-walled 

veils. Spores tetrahedral, reticulatedamelhite on the convex si,|e 

loss yellow. Klaters short, simple or furcate, mono- or 

I'l-spiral. 

■Vo/'c.-lt is curious that all tin- live sitecies of the eenns 
descrihed here from iny own ohservations diti(>r from each mher 
III the itosition of the male and female receptacles. 'I'he position 
ot the receptacles in it.self could hardly always he a distinctive 
Sivcilic character, thoiiydi it is (piite constant in these species. It 
so hapitens. however, that in ..ach of these speei,.s this character 
IS also associated with other specitic charact(>rs. In ferlih- plants 
It IS. therefore, very easy to dislinfrnish the spncies hy an (>.xanii- 
nation ol tho ])osiiioii of the ivceptach's. 


Af'// to tiu* 

01 the twelve species descrihed hen* only live, havt'heen 

collected hy the writer. The n'liiainino- seven have heen included 
as they have been described by .Stephani in "Speci-s llepaticarum'’ 
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as occurring: in the Himalayas. Only the first five species are in- 
eluded in this key. 

, ( Plants dioecious 

1 -ni , . i^-angusta 

I rlants monoecious 


3 - 


2 

(Hale receptacles on the main thallus 3 

( Male receptacles on short ventral shoots arranged laterally 4 

f Female receptacles terminal on the main shoot in front of 

male leoeptacle ya Blumeana 

hemale receptacles on short ventral shoots, male on the main 

pdfhankofeiisif!. 

(Female receptacles terminal on the main thallus F. reticulata 

(h emale receptacles also on small ventral shoots 

F taussuriem^ifi 


24 . Fimbriaria Blumeana Nees. 

Fimbriaria Blumeana Xees, Syn. Hept. p. 5fi4 (1844). 

Monoecious. Thallus about 7 mm., sometimes 10 mm., long 
and 3 mm. broad, linear, simple, or once or twice dichotomously 
blanched, apex notclied, lobes obcordate, margin entire. Dorsal 
epidermal cells polygonal, walls thick, trigones not very large. 
Dorsal layer rather shallow. Pores large, bounded by two series 
ot 6 cells each. Air-chambers large, empty. Midrib not very con- 
spicuous ventrally. Ventral surface usually green; scales few, 
distant, purple, appendage lanceolate, acute or long acuminate, 
entire, occasionally with a few projecting cells on the margins. 
Male receptacle cushion-like, behind the stalk of the female 
receptacle. Female receptacles stalked; stalk 8-10 ram. long, 
purple, thin at the lop, top paleaceous, paleae long, linear. 
Receptacle convex, usually 3-lobed. perianth hyaline, oblong, 
1/2 exserted. Spores golden yellow, wing crenate, 72 (Jl in diam. 
Elaters bispiral, 260 [x long. 

Hab. (jn rocks. 

Distrib. Musmorie, Simla, etc. 5,000 — 7,000 feet. 

\ofe. Peisal (Botanisches Archiv Vol. X, p. 434), figures 
vegetative shoots coming oft from the stalk of the receptacle as 
well as the receptacle itself. The same thing is sometimes seen 
in Alan-hautia palmafa. 
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Plate XII. 


FIMBRIARIA BLUMEANA. 1-5. 

1. A fertile plant. Note the male receptacles behind 
Stalk ot the lemale receptacle. 

‘2. T. S. of thallus. 

3. Vertical section throup^h a poi’c. 

4. A ventral scale. 

5. T. S. of stalk of female receptacle. 

FIMBRIARIA ANGUSTA. (1-9. 

6. A female plant. 

7. A male plant. 

8. Vertical section through a pore. 

9. Ventral scales. 
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Pl.ATH xin. 

FIMBRIARIA PATIIANKOTKNSIS. 1-3. 

1. A fertile plant. Male receptacle just behind the 

the mam shoot; female receptacles on short 
shoots. 

‘2. Vertical section through a pore. 

3. A ventral scale. 

FIMRIARIA SIUSSURIENSIS. 4-G. 

4. A plant. Mixed male and female ventral shoots. 

5. Vertical section througfh a pore. 

G. Thn^e ventral scales. 


apex of 
ventral 
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Fimbriaria angusta St. 


fimbriaria aagurta St.. Sp, Hep. Vol. I, ]). 104 (]Sl)!l). 

Dioecious. Thallus up to •20 mm. loiiff and mm. broad- 
linear or hnoar-oblon<r. with apical innovation,.; dorsal surface 
flat or .slightly canaliculate, margins wavy, often imrjile. apc.x 
notched. Hpidermal cells b-ti-angled. walls and angles thickened. 
1 ores large, hounded by d series of (i cells ea,-h. Air-chambers 
nsually in one layer above the midrib, with a few free lihunents- 
'» "lore layers 111 the wings and empty. Midrib, strongly convex, 

piadiially pas,sing into the wings, older parts myeorrhix.al. ^■e^tral 
^nWaec imrple. .scales piiriilish. I riangiilar. Innate, wit h a long 
aneeolate acuminate apiimidag.e latter often nne.iually divided 
af the aiiex. Anthcridia on the main shoot forniing a long 
eusliion. Female reei'piaele disciform, nsiiailv with 4 or 5 
often only •>, lobe.s. sialked. stalk 2 nnn. long, paleaceous at the 
'op. scales pu,ple. linear. Perianth hormontal, .sometimes 

''"■•■'■"■'I npwanls. ovate. 2 d exserted. Spores tet rahedrai. tiark 
In-owii. elo.sely reticulate, ret iculations ,dten iniperleet ; margin 

papillate, painllae rounded or conical : (id a. in diani. Ehiters 
inonospiral. yellowish. I(i2 a. hmo. 

<i(‘n(*rally on dry I'ooks. 

(Jonnnon in Himalayas. fcot. A 

very x(*i‘o])hytic six-cins. foi'ins largi' i)atch('s on 
dry ro(d^s. M uss<H)r}(\ cic. 


ip. 


Fimbriaria pathankotensis Ka^lu.- 

rnabriaria palhaa/mframs Kashya,,, .lour. Pom. .\at. 

\ ol. X.XIV. ]). .444 (I'.ip:), 


isl . S()c. 


Momjeeions. ( 'losely erei'idlig. in dense green palehes. Tin 

1*1 » 



iiicai- 


lorked. up lo O i„no 

’’ ’long, np to S mm. long and 2 mm. bro-,d. Dorsal surface green 
or slightly convex; margin wavy, purple. Areolae small, 
">dist.m-t: epidetnial cells .VlPanglcl. walls thin, angles not thiek- 

iFvernot very d,-ep. Stomata small, bv 

seiies ol „ cells each. Air-el small, ma ny layeretl. emp't v. 

-M.dt.i, convex, grathially passing into the lamina. Ventral 
.^Uilace purple: .scales overlapping, purple, e.xeeediiig the margins, 
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apps„,kge long, linear, entire. Male receptacle cuehion-llke, jual 

brfiiml the apex on the mam thallns, antheridial papillae small, 

puiple.^ Female receptacles on very small ventral shoots Stalk 

up to o mm. long and about 1 mm. thick, paleaceous at the 

top. Receptacle flat with high stomata and 1 or 2 involucres. 

1 erianth hyaline or reddish, ovate, 2/3 exserted. Capsule one 

in each involucre. Spores brown, opaque, broadly reticulate, 

wing fine y punctate, 90 (x in diam. Elaters monospiral or partly 

bispiral. brown, up to 175 [i. long, generally less, sometimes 
branched. 

Hab. Banks of ponds, and other moist places. 

Pafhankof, Lahore^ Delwa Dun, 

\ofe\ A species of the plains occurring chierly near the 
foot of the hills about 2,000 feet above sea level. Not common. 
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Fimbriaria mussuriensis Kashyap. 


Fimhnaria mussuriensis Kashyap. .Jour. Bom. Nat. Hist. Soc 
\ ol. XXIV. p. 345 (1016), 

Honoecious. lhallus green, closely creeping, unbranched, 
long. nariOAv. linear-oblong, with ventral and occasionally apical 
innovations, up to 10 mm. long and 2 mm. broad. Apex round ; 
margin entire. Epidermal cells 0 - 6 -angIed, walls and angles 
thickened. Dorsal layer shallow. Stomata small, bounded by 2 
or 3 series of 6 cells each. Air-chambers small, empty, in several 
layers. Ventral surface greenish or reddish : scales hyaline or 
reddish, appendages 1 or 2. reddish, linear, entire. Midrib hat. 
gradually jiassing into the wings. Antheridia in a hemispherical 
cushion on small ventral shoots, papillae small. Female receptacles 
also on small ventral shoots arranged irregularly with the male 
slioots. Stalk of the female receptacle 10 mm. long, sparsely 
paleaceous at the base and the whole length, but densely so at 
the top : jialeae pni’ple, long. linear. Receptacle flat or slightlv 
convex. 2-4-lobed. stomata high: perianth conical, lanceolate, 233 
exserted. Sj^oi’cs opaque, margin entire. 100 [i. in diam. Elaters 
bispiral, u]) to 200 p. long, occasionally branched. 

Ibd). JMoist shady places. 

Disfrib. Mussoorie. 5.000 to 7.000 ft. ; Lahore (rare); nro- 

bably common in the outer Himalayas. 
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^ote: The small male and female ventral shoots irreffularlv 
imxed. or alternating, or male on one .side and female on the 
othei side of the plant, are a eharaeteristie feature of this plant. 

ihe apex ohthe plant bends down into the soil at the end of 

16 season ami ^rows up a-raii, next year prodneinp- a character- 
istic bond. 

In a specimen from ilnssoorie the stalk was divided into two 

paits. Ihe lower undivided portion was mm. in hniffth. while 

each of the liranches was 4 mm. Each I, ranch bore a perfectly 
normal receptacle at the top. 


2(S. 


Fimbriaria reticulata Kashyap. 


rrtivniatn K'ashya|,. .lonr. Horn. Xat. Hist. Soc Vol 

\X\ . p. -iiil (11117). 

Monoecions. Thallns yellowish irreen or slightly purplish, 
•once or t wice diehotomons. up to C, mm. Iour- and 4 mm. 
' lobes Ol, ovate to oho vat e-obloiiff. with apical and ventral 
shoots: dorsal surface tlat : mar-nn entire, purplish. Areolae not 

P>'onunent:ep,dennal cells .Hi-anp-led. Stomata hounded by a 

handlers fairly wide, in several layers 
cinpt^. \ oniral snriace fnvenish : scales purple, ovate, overlap- 
I nip, leachinp the marpins, aiipendape ovat,‘ to ovate-lanceolate 

-u o.entire. M,drihbr,,ad.sliptlypro,iectiup ventrally. tX; 

suddenly pass, up uilothe lamina. Antheridia enshion-like. on 

'i,\>ioi lateial hrauelms arisinpon both sides of the midrib 

1 cniale reccpiach' terminal on main shoot, stalk naked, reddish 
‘h ‘he base, up to .1 mill. loup. Reeeptacle hat or sliphtiv 

convex, .stomata only sliphtly rai.se.l. I n volucres to 4. peri- 
an h lyaline. 2/;i exserted. Spores ,4()-lil j,, diam,. lirown 

teticulate-lamcllatm reticulations olisenro. 2-;t i,, the diam 
(exeludinp the wnip), winy narrow, tinely punctate. Elaters 

d.nk brown, more or Icss^ loosi-ly l)i.'^])iral. 'iOO-'ioO ix. 

^hady places aloiip the road, S.()()() to 10,000 feet 
Distrio. Kaslmiii: IaiIihI. lyt/rhatf/, 

I --'I'l,,. „f 



(lironj^hoiit llio tir.v ix-rio.l. 
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The following species of the genus have been described by 
Stephani but have not been seen by me. 

29. Fimbriaria maculata St. 


Fiinhnaria maculnta St-. Sp. Hep. VoL I, p. 104 (1899). 

Monoecious. Green above, hyaline below, large. Thallus up 
to 20 mm. long and 3 mm. broad, linear, with apical innovations, 
dorsal surface plane, ventral surface slightly convex, stomata large, 
bounded by 5 series of 8-9 cells each. Epidermal cells very thick, 
the walls trabeculate, and trigones large, almost nodular. Dorsal 
layer in the middle of the frond as high as the midrib ; chambers 
narrow, with filaments. Midrib 1/3 of the breadth of the frond, 
ventrally broadly keeled. Scales oblique, lower half purple, upper 
half hyaline, appendage as long as the body of the scale, lanceo- 
late. with a single spine above the base, apex setaceous. Male 
receptacles on short ventral branches. Female receptacle 
stalked, stalk short (5 mm.), thick, straw-like, subterete, covered 
all over with long hyaline scales. Receptacle small, disc-like, 
slightly convex. Lobes as long as the central disc, not at all 
fi'ee. highly papillate, emarginate. Perianth ovate-oblong, 
acuminate, mouth shortly beaked, tubular. Cap.sule light brown, 
lid with thick trigones. Spores 70 [x, dark brown, wing narrow, 
crenato-lobate. Elaters 144 pL, thick, rigid, equally broad, reddish 
brown, monospiral. 

Hab. Himalaya, Sansidara 5,000 feet (Duthie). 

30. Fimbriaria nepalensis Taylor. 


Fhuhriaria nepalensifi Taylor Linn. Soc. 1837. XVII, p. 38/. 

Monoecious. Small, yellowish green, delicate, margin purple. 
Fronds up to 7 mm. long and 2 min. broad, innovating from the 
apex and the midrib. Dorsal surface iiat. ventral broadly con- 
vex. Dorsal epidermal cells with thick trigones. Dorsal layei in 
tlie middle as liigh as the midrib, chambers large, with short free 
filaments. Stomata large, slightly convex, bounded byoseiies 
of 8 cells each. IMidrib broad, plano-convex ventrally, about 
lialf the breadth of the frond. Scales small, pink, caducous, 
appendage lanceolate or ligulate, apex unequally shoitly 
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Male receptacle near the stalk of tlio female receptacle, some- 
times occupying the whole tliallus, lii^lily itillated in tlie middle, 
ostioles small, hyaline. Female receptacle ^talked; stalk 0-4 
mm. lon^, covered with lonjr hairs at tlie top, everywhere else 
with hyaline narrowly lancetdate spreadino- scales, lieceptacle 
l)lano-convex, centre small, hij^hly papillose. Tjohes suh-horizontal. 
spreading, intiated. as larjxe as the central disc, month slij^htly 
decnrved. Periantli ovate. aj)t‘x nari-ow. distinctly beaked, hyaline 
and obli(iuely s])readin^. ('a])suh‘ yellowish. S])ures 72 i;. red. 
wiiiff narrow. sli^Iitly ron^h. Klatei’s yellowish. 170 ij. bispii'al. 

Ilab. Nei)al, (Wallieh) ; N. \\’. Iliiualaya. ((Jolhin, (iambh^). 

31 . Fimbriaria parvipora St. 

I''}inhii(ir'i(f pifrripont St.. S]). Ib-p. \h)l. 1. \). 1 Hi l lSltO). 

Monoecious. Small, dark u]) to 7 mm. lono- and 2 

mm. broad, simple oi’ innovalin<r at the ai)(,‘x. dorsal snrl'ace 
strongly canalicnlatte Kihdermal cells tliin. I)orsal laym' in 
t lie middle of th(‘ t halltis narrow : chambers low, with very lew 
lamellae, withotit lre(‘ tilaments. almost mnpty. Stomata small, 
not jirominont. hounded by 0 cells. \’entral surface blackish. 
Midrib plano-con\'cx. rather broad, halt tin* hrcanllh ol' the frond, 
wiiifjf strongly attminated. Scales small. d(*ep jiurple. Avith a 
lar^r(‘ a])penda^e. appimdajrc' acuminate from a broad basis and 
very slinfhtly or not at all constrictiMl at tin* bas(‘. :M;d(‘ i-i'ci^p- 
tacle small, in the ^n-oov(' oi' tln^ thalins: ostioles h.\alin(s short. 
Stalk ol the iemale r(*cci)tach‘ 10 luin. lonjx* a])('x with a lew 
])uri)l(\ ti’ian^ular scales. b'(‘C(‘])iacl(^ h(*misi)h(‘rical, tiajiillatc 
with small stomata. J,oh(‘s as loiio- as llu^ (-(mti-al <lisc. a]) 0 X 
d(H‘ui’V(‘d, crcnato-lobulat e. Perianth ohloiifjf, ovatis 2/0 oxsio'- 
1 (‘d. (’apsnh^? Spores yellowisli, 70 :j., win^ rcpando-lobnlatc. 
narrow. Elatcrs yollowish. -'jOO 'j.. hispiral, altcnuat(‘d, s])irals 
in the middle (fonpiact, those at th(‘ ai)(*x loost*. 

Ilah. Kashmir. Pidar Valley Id.OOO fc(*t (J)nthi(O- 

^^ 2 . Fimbriaria sanguinea L. et L. 


F'nuhridriff L. (*t P. in Pehm. Jhio-. pi. IV. ]>. r>. 


n. o. 


^lonoecious. Plants suiall. up to lb mm. loiiir and d mm. 
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broad ; linear, innovating at the apex, (female branches very 
small, from the sides of the midrib) ; dorsal surface almost fiat, 
g:reen. Dorsal layer above the midrib low, with narrow chambers, 
filaments reduced to conico-papillate cells. Midrib slig^htly con- 
vex. 1/4 of the breadth of the frond, wingfs looselj’ chambered. 
Stomata large, strongly convex? bounded by 5 series of 6 cells 
each. Epidermal cells thin-walled. Ventral surface blackish 
red ; scales lunate, long appeiidaged? appendages 2, side by side, 
linear, apex subulate, large-celled. Male receptacle always on 
the dorsal side of the main thallus, disc-like, ostioles purple, 
numerous. Female receptacle stalked : stalk short, up to 5 mm., 
Straw-coloured, perfectly terete? everywliere covered with linear 
hyaline scales and especially so at the apex. Receptacle small, 
hemispherical, lobes equal to the central disc, decurved. Involu- 
cres as long as the lobes. Perianth oblong. 2/3 exserted. Rest 

not seen. 

Hab. Nepal, (Waliich) : (CTi-iffith). 

Xote : Very near F. pathankotenxis described above. 


33. Fimbriaria multiflora St. 



Monoecious. Plants green, robust, of medium size. Thallus 
up to 10 mm. long and 2 mm. broad, innovating at the apex. 
Dorsal surface green, slightly concave, ventral surface convex. 
Epidermal cells delicate. Dorsal layer in the middle of the 
thallus equal to the midrib ; chambers large, filled with numerous 
filaments. Stomata large, slightly convex, bounded by 5 scries of 
8 cells each. Ventral scales small, with long appendages; append- 
ao-es narrow, lanceolate, two cells broad, apex setaceous. Llale 
receptacle at the apex of the thallus. circular. Female receptacles 
on ventral branches aggregated towards the apex of the thallus : 
stalked, stalk irp to 10 mm. long, sub-terete and slightly angled : 
everywhere covered with filiform hyaline scales. Eeceptacle 
plano-convex, centre slightly papillate, deeply 4-lobed : lobes 
spreading in an umbellate manner. Peiianth 2/.'3 exserted. ovate, 
obtuse, apex often purple. Capsule yellow, delicate, lid large, 
strongly thickened. Spores yellow. 54 ia. margin narrow, entire. 
Elaters 170 a. yellowish, monospiral, spiral thread-like. 

Hab. N. W. Himalaya. (Duthie, Gamble). 
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34. Fimbriaria Gollani St. 

Flmbriavia Gollani St., Sp. Hep. Vol. VI. p. 17 (1917)* 

Dioecious. Plants small, deep ^reen. robust, pfrepfariously 
g:roNvinQ: on moist rooks. Thallus up to 15 mm. lou" and 5 mm. 
broad, oblong, simple rarely furcate. 1*5 mm. thick in the middle, 
dorsal surtace canaliculate, wing; strong:. 5[idrib strong (2*5 mm. 
broad and 0 7;) mm. thick). Ventral scales lar^e. ajipenda^o 
solitary, lanceolate, as long as the body. attenuatCj acute. 
Androecia in the mi<ldle ot the frond, ostioles inconspicuous. 
Female receptacle disciform, concave, central disc small umho- 
nate. Involucres 4. broadly ubconicT half free, mar^'in r(‘pand 
or lobulate. Perianth larofe, as long as the involucre, obovate, 
pale. Spores dark-brown, 45 pL, martjin asperous. Elaters rij^jd, 
worm-like, ISO ix, spirals in pairs, loosely twisted 
Ifab. Himalaya (rrollan). 


35. Fimbriaria papulosa St. 

F/mhriaria papn/osa St., Sp. Ilei). Vol. VI, p. PJ (1917). 

Monoecious. Plants yellowish, delicate? tern'strial, uj) to 
7 mm. longy plane, .simple, oblong (2 mm. broad and O’HI mm. 
thick), \v\ng^ very thin, membranous. 'Midrib strong (1*5 mm 
broad, Od mm. thick). Ventral scales destroyed. Androecia at 
the base of the stalk of the ieniale receptacle, chainbei’s lar^t*, 
numerous. Stalk ot the lomale ri'Ceptacle 7 mm. lonpf. Recepta- 
cle disciform, slightly concave, central <lisc rath(U’ iiromiiHuit. 
InvoliKrres 4. somewhat decurved, mar^dn rei)and, P<u*ianth as 
long as the disc, ovate, pale. Spores reddish-lirown, aspiu’ous, 

wilier broad, expanded, 72 :a.. Idlaters 200 p.., rigid, bispiral! 
spii'als laxly twisted. 

Hal). Himalaya, Mt(ssoori<' ((iollan). 
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XVII. GRIMALDIA Raddi. 

(h iiiuihriit Raddi, Opusc. sc. Bol. II, p. 356 (1818). 

5[on()(‘(*ioas or dioecious. Plants thallose. Thalliis furcate, 
w iili \ <‘ntral or apical innovations, lobes linear. Dorsal layer 
\\ ith well developed air-chambers, the latter openings by simple 
stomata, tilled with free, erect filaments, often subdivided. 
Stomata stro!i^>'ly convex. Midrib thick, produced ventrally; 
scales lar^e. in 2 rows, each with 1 or 2 lanceolate ap- 
pendages. Autheridia scattered or clustered without any scales, 
ostioles projecting, ourple. Female receptacles terminal on short 
ventral shoots. Stalk of the female receptacle long, with one 
deep rhizoi<l farrow, base paleaceous. Receptacle small, convex, 
papillose with barrel-shaped pores, shortly 4 dobed. Involucres 
under the lobes, mostly 4, from the margin of the receptacles, 
directed downwards obliquely, each with one archegonium, 
opening by a circular mouth at maturity. Perianth none. Capsule 
spherical, shortly pedicellate, with a large foot, opening by a 
definite lid and a distinct annulus. Caljq^tra thin. Spores large, 
laxly reticulate, areoles iiifiated. Elaters short, fusiform, trispiral. 

36 . Grimaldia indica St. 

OrhnaUlia 'nuUva St., Sp. Hep. Vol. YI, p. 10 (1017). 

IMonoecious. Thallus about 12 mm. long and 2 mm. broad, 
linear, often simple: dorsal surface fiat or slightly concave; 
margins thin, entire, usually purple. Areolae indistinct; dorsal 
epidermal cells r)-()-angled, walls thick, trigones small. Dorsal 
layer shallow, densely chlorophyllous. chambers empty near the 
margins. Pores simple, bounded by 3 series of 7-9 cells each. 
Ventral surface purple; scales purple, overlapping, not exceeding 
the margin, lunate, entire: appendage rarely hyaline, linear- 
lanceolate, curved, entire, one or two. sometimes 3. appendages to 
each scale. Antheridia in a mid-dorsal elliptical to linear-oblong 
red cushion, not .shari)ly marked ofi from the thallus: papillae 
purple, conspicuous. Female receptacles always on very small 
ventral shoots. 4 or 5 of which may be formed on each side of the 
main frond. Stalk up to 3 cm. long, slender, naked. Receptacle 




Plate XIV. 


FIMBRIARIA RETICULATA. 1—3. 

1. A plant. Female receptacles at the apex of the 

shoots ; male receptacles on short ventral shoots. 

2 . Vertical section through a pore. 

3. Two ventral scales. 

GRIMALDIA INDICA. 4-6. 

4. A plant. 

6. Vertical section through a pore. 

6. Two ventral scales. Note mucilage hairs. 
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convex: involucres up to 4 ; capsule slightly exserted: operculum 
large, brown, 1 mm, in diam., basal cells of tlie wall Go x 2i) j/., 
annulus cells 30 x 30 operculum cells 35x45 [x. Spores brown, 
spherical, with large rounded papilUe appearing as lobes on tlio 
margin, (>0-69 [x in diam. Elaters closely trispiral 19[)-29() ix. 

Hab. On moist as well as dry rocks and soil. 

Distrib. Common in the W. Himalayas. A very xeropliilous 

form. In dry places often the only Liverwort. 
A very widely distributed species tlirougliout 
the Western Himalayas extending from llie 
plains and the foot of the hills right up to the 
main range up to an altitude of lO.tKK) feet. 
Lahore, Antrifsar, Pathankof: l)alhoiis}(' \ Kulu; 
Pangi: Lahnl, Kffelamf, Mnssoorie. etc. 

Xofe. — Ste])hani (S]). Hep. Vol. I, p. 90) and ]\Iitten (Hep. 
Ind. Orient. Trans. Linn. Soe. Vol. ]). 120; have described 
a. (lirhfffonia Haddi also from the Himalayas. The spores and 
elaters of the plants described above vary a gotjd deal. S('V(‘raI 
specimens were examined from nine ditferent localities, and 
several capsules from eacli locality, ddie spores varied from 
r>() '(X to 09 [X. and elaters from 190 to 290;;.. In some specimens 
from Mussoorio the si)ores were unusually lai'ge and measur('d 
90 y wliile the elaters were 250 ;x. Similarly the basal cells 
of the capsule wall measured 2t)-.30 X 58-79 g. and the o])er- 
culum cells 30-50 [xx 43-00 g. I can not distinguish (L diehofonia 
from (L hidir.a by any character. 




# 
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XVIII. REBOULIA Raddi. 


Ihdiotdia Raddi. tlpU'^t*. ScieiO. di Bologna li. j). .‘>o7 (OSiS). 

i\Iono(‘(-i()Us or dioiM-ious. Thallus dicholonumsly b]-anched 
and innovating at the apex, coiiaceous, without distinct 
areolae on the dorsal surface. Pores simiile. air chambers 
empty, in s(‘veral layers as in Plaffiochasn/a. Ventral scales 
ill t wo rows. Hale receptach; si'ssih*. eushion-lik(‘. at tlie a])ex of a 
!ob(‘, oval to semicircular, surrounded by small scab's. Finuale rc- 
eoplaclc toi’iniiial on ordinary lobes, stalked. Stalk surrounded at 
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Hie base and apex by narrow scales, witha single rhizoid furrow 
Reeep acde conical or hemispherical, divided to the middle into 

4-,) obtuse lobes, with air spaces and compound pores ; invo- 
lucres arising on the underside of the lobes from the margins 
--yalved, the margins of the valves involute in the young con- 
<ht,on but opening at maturity; each enclosing a single sporo- 
gonium which does not completely fill the cavity. Perianth 
absent. C,apsule subglobose. shortly pedicellate, with a large 
loot, irregularly dehiscing at the apex. Elaters 2-3-spiral. 

37 . Reboulia hemispherica (L.) Raddi. 

Bologna II. 

p. oor (1818), 

MindaJ pongiensis Kashyap. Jour. Bom. Rat. Hist Soc Vol 
XXIV. p.. 346 (1916). 

Dioecious or monoecious. In dense patches of overlapping 

iiuhviduals, deep green, with usually purple margins. Thallus 
dimensions very variable, 10-30 mm. long and 3-8 mm. broad, 
lobes oblong or obovate with emarginate or bilobed apex, 
margins ascending, crenulate, sometimes purple. Dorsal epider- 
mal cells 4-6-angled, with walls slightly thickened, trigones 
thick. Pores a little elevated, with 3-6, (up to 8 ) con- 
centric rings- of 6-8 (-lOj cells each, radial walls and trigones 
thickened. ^ entral surface purple : scales purple, imbricate, in 
one row on each side of the midrib, obliquely lunate, reaching 
halfway to the margin, with two linear appendages. Midrib 
thick, gradually passing into the lamina ending in the one 
cell thick margin. Male receptacle at the apex of a lobe, small, 
dnsciform, surrounded by chaffy scales. Stalk of (he female re- 
ceptacle about 30 mm. long, receptacle liemi.spherical. 4-9-lobed. 
Capsule s]tlierical : wall of a single layer of cells. S])ores 
spherical, brown, reticulate-lamellate with a broad wing. 3-4 

areoles in the diam., (io-To [x Elaters 2-.3-spiral. coiled. 300-400 pi 
long, occasionally branched. 

Ibib. Iffoist rocks. 

Distrib. <'ommon throughout the hill area. Very widely 

distributed from b.OfX) to Id.tXX) feet. Mussoorie; 
PaUiouaie; 8imla: Par.gi ; Kulu,- Spiti: Lahul’. 




Plate XV. 

REBOULIA HEMISPHERICA. 1-5. 

1- A male plant. 

2. Two female plants. 

3. A ventral scale, 

4. Vertical section throug’h a pore. 

6. T. S. stalk of the female receptacle. 

MINDAL PANGIENSIS. 6—8. 

6, 7, 8. Three plants. 

PLAGIOCHASMA INTERMEDIUM. 9^12. 

9. A fertile female plant. 

10. Vertical section throug’h pores. 

11. A ventral scale. 

12. Appendage of the ventral scale. 
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hiielaiifj; S Tiidia. Madras (Ij’eiifjai’). Nilg-iris 
( Rfin^achai iav} , I’iiiiKn'clly Hills (Raiifjacliariav) ; 
Kajrhaii Yalloy iX. A. (^’zilbasli). 

Aote: The plant desi-riboil as Mindal paiai/rasis by the 
writer (Jour. Bom. Xat. Hist. Soe. Vol. XXIV. p. .'j-li;, idk;) 
IS very incompletely known. It is nndoulitedly very near 
hebouUa, and possildy may be a mere fonii cd’ Iddjiadia liraii- 
spherica. It difters from the latter in the eoniinned prowth of 
the thallus after the formation of the male and female reeep- 
tacle.s by means of apical ail veiititions shoots : in the 

size of the pores which aie bounded by 2 „r j-iiips id' H cells 

each ; 111 the small number of the involucres, which are only 
or 2 on the small receptacle : and lastly in the size of fin, 
spores and elaters. Thes(> last weiv described from stray indivi- 
duals stickinp to the walls of the capsule and are : spore.s yellow- 
ish. reticulate. 30 |;. in diani., and elaters IStl [j., closelv trispiral 
Kven last year (I'.HH) while pa.^sinp throtiph Jhinpi where the 

plant was first collected I could not secure any pood material. 

Until the iilant is better known it is as well that it may be 

reated as a variety of UMoalia hmiisplwrira. esjieeially as' that 
plant ifselr is very varialih*. 

The specimens from Spiti are in an unsatisfactory condition 
I he plan s are narrow with purple marpins ; air-chambers small 
in several layers : ventral .scales pnrplm with 1 or 2 appenda-ms 
appcndape entire, purple, lanceolate, acuminate, 


Pi 








PLAGIOCHASMA L. ct L. 

Phafan-hasma L. ct 1 ,. in behin. Pup. PI. IV. p. I'! ( 1 h, 32 ). 

Monoecious or dioecious. Plants larpe. caespitose. in larc^e 
patches, preen ( liambers narrow, in several layers, eiiiptv. Por^s 

somettmeswith thud, radial walls id’ the cells boundiim them 

Scales in 2 rows, with appendapes. .M.l,, ,,,cep,acle .se.ssile. ^tsuall v 

lioivse-shoe-shapod. .surrounded by linear .s, -ales ; papillae s,m p 

air-chambers with simple pores between the antheri lia ’ Fen 
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tnnow, with scales at the base and apex. Receptacle more 
or less concave on the dorsal surface (in the Indian species), with 
barrel-sliai)ed pores, 2-9-lobed, involucres large, inflated, bivalv- 
cd, margins of the valves involute in the young condition, one 
of which opens out at maturit 5 ^ while the other remains folded 
inwards, each containing one archegonium and later on one 
sporogoniutn. Calyptra thin. Capsule short, with a large foot, 
opening by an indistinct lid . Capsule wall thin, one layered, 
cells without annular or spiral bands, lid 2-3 cells thick. 
Spores, large, yellow, tetrahedral. Elaters rather short, bi- or tri- 
sp/'al, sometimes uniformly thickened without spirals, yellowish, 
occasionally furcate. 

Xofe : — The margins of the involucral v'alves in the young 
condition are bent inwards, projectiiig into the cavity of the 
involucre. Later on when the capsule is ripe and the involucre 
opens, one of the margins spreads out and opens outwards, 
while the other becomes more closely pressed along the inner 
surface of tlie valve and never opens out. In the allied genus 
Iiehotdia the yoi4iig valves have their margins similarly bent 
inwards but at maturity both valves open outwards. 

The female receptacles are distinctly dorsal in all the species 
except 1\ orticnJafK})} in which they are at first terminal but the 
thallus goes on growingiuvariably by an adventitious shoot imme- 
diately after the formation of the receptacles whether the latter 
are fertilised or not. so that a distinct line of articulation is always 
clearly visible in that species. Sometimes in I\ appeiuliculation 
also growth stops partially after the formation of the receptacles 
and a similarly articulated appearance is produced but a close 
examination shows this to be only apparent and, in any case, 
partial. 

AV// to the Species. 

Thallus distinctly articulated, female rece])tacle 

borne at the articulation /A arficulatum. 

Plants as a rule not articulated, female receptacle 

always dorsal 2 

Tjobes broad. obcor<late. scale appendage large. 

broad, stongly constricted at the base 

P. appendiculafum. 

Ijobes narrow, linear 3. 


1 
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^ (Scale appendages not constricted..., 
(Scale appendages constricted . 




I\ sinilensifi 

P. into/! mejlimn. 


Plagiochasma articulatum Kashyap. 
Plogtochaxnin arfinilatinn Ka-ilivap, Xi>\v Pliyt. Vol. XIIT p. 

.S'20 (1914). 

JloiiOBC'ions. 1 liiillns 2-.) cm. long ami il-S jiim. liroail : lohos 
ohloiig-obovate, Hat. with umlulatc margitis. apex iiotclieil. 
Dor.sal surface dark green, eitidermal cells .Vti-angled. walls thin, 
angles thickene.l. Doisal layer well devidoixal. chamhers 
empty, in s(‘\'ei’al layei’s. Puri's simjtle. inconsjiK'nons. 
boundcfl by :} sei-ies of 7 or n cells each. ^'cn1raI surface purple: 
scales purple, overlaiiping. each with 2 or .4 long, narrow, jiurplc. 
appendages, which bmnl over the growing point. .Alidrib in- 
conspicuous, gradually passing inlo the lamina, ending in an 
acute mat gin. Ib'ccjit acles alwa_\'s terminal to b(*gin with.becom- 
ing dorsal by th(> formation of apical adventitious shoots and 

thend’ore. situated on the line of jiinclion in the middle. iMale 

rece.iifacles formed one after the other, or a male ri'ceplacle may be 
followed by a female rece))i acic: horsc-shoe-sbaiicd. surrounded 
by small scales, and with 2 growing imiiits: pores on the re- 
cejitacle tissue simiile. Stalk of the femah' receiitacle none or 
up to 2 mm. long. Ib'cejitach' with .4- 1 lobes. Cajisnle wall of 
a single layer of cells except at th(> to)). Siiores yellowish. 
reficulate-laiiKdlate. (iO-HO [jl in diam. {iiicinding the wingh 2-1 
ret iculat ions in the diameter (excluding the wing), wing 12 ;j. 

broad, more or less lobc.l. surface imnctate. Khilers norniallv 
bispiral. long. 

I bib, bocks, etc. Th(‘sainc as that of /\ (ipfX'ixIiciiJftfinn. 

but more ada])tcd to drier localiti('s . 

(k)inmon tbrongliont llu* and ICumaon 

Himalayas up to about S.OOO iVet: also. Ladak. 
L<'h ll.OOO tc(M : sometimes coming down to 
the, i)lai!is. Ixthorp etc.: Ootava ,i)(i xd (banga- 
chariar); Nilgiris (Sedgwick *: lUnnhan, Panchmini 
(Hlatter). 

Ak>/c.— Althougli tlie i)lant often occurs along witli 1\ apppn^ 
(Uculatnw, it is more commonly met with in dry localities 
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IS peuerally much smaller and distinctljr xerophilous. The 
poor plants of /'. appe.ndiculatnni sometimes resemble this 
species very much. The elaters. like those in P. appendimlatam, 
sometimes do not develop the spiral bands. Stalk of the female 
receptacle may or may not be developed. It resembles Rehoidia 

Iwmispherka in the general appearance of the thallus and the 
form of the scales. 

Both the male and female receptacles are at first terminal. 
Shortly after, however, growth of the lobe is continued. In other 
words an apical adventitious .shoot is formed. There is thus 
always a distinct line of articulation between the old and the new 
part of the lobe and the receptacle is situated between the two. In 
P. (ippeniliridafiiiii and other species, there is never any stoppage 
of growth and the receptacles are distinctly dorsal. J\ orficida- 
fiiii) shows clearly how the position of the receptacle has been 
shifted from the apex to the dorsal side, and how a form like 
llidmidia could have given i-isc to a form like Plagiochasma. 
Apical adventitious shoots are common in Rehoidia. The main 
ditierence between the two genera is the form of the female 
receptacle. Compare also the genera Rrein.sia and StephemonieUa 
as regards this character. 


39. Plagiochasma appendiculatum L. et L. 
PJacjwcJwsma appendiculatiini L. et L. Png. IV. p. 14 (1832). 

Monoecious. Thallus forming large patches, thick. 1-4 cm. 
long and 4-10 mm. broad, dichotomously divided, occasionally 
with adventitious ventral shoots: lobes oldong obcordate; dorsal 
surface smooth, slightly concave: margins undulate, ascending, 
crenulate. Areolae not visible to the naked eye, epidermal cells 
large. 5-G-angledj angles thickened. Dorsal layer well developed, 
chambers empty in several layers. Poi‘es large, bounded bj^ 3 
or 4 rings of 6-10 cells each, radial walls thickened, nodulose. 
Ventral surface purple: scales in 1 row on each side of the midrib, 
purple, broadly lunate, body with 1 or 2 apoendages. reacliing 
half way to the margin, bent over the apex: api:)endage large, 
usually hyaline, entire, rotund or ovate, obtuse, occasionally 
purple, ovate-lanceolate and, acute. Midrib not conspicuous 
below, gradually passing into the lamina. Male receptacle 
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horse-shoe-yliaped. sonietime?^ once or twice furcate. surronn(Ic<l 
small scales, with distinct cfrowiiifr points: ]>ores on the re- 
ceptacle simple. Female receptacles sessile or stalked- Receptacle 
usually with o or d. often as many as hjbes. Capsule wall of a 
single layer of cells except at the lid. lid of o layers of cells, cells 
ecpially thickened on all sitles. Spores yellowish. I’eticulate- 
lamellate. o(Vd() a (including the win(r). reticulations in the 
diameter (excluding the wing), wing broad. 1‘2 :j.. entire or slightly 
lobed, surface of wing finely ])unctate. Klaters bispiral; 

ofttm with uniformly thick walls and without spirals. 

Hab. Ro(*ks. etc. 

J)istrib. Exceedingly c()mmon in tin- i tutor, and the 

Kumaon Himalayas uj) to D.OOO fe(U. sometimes 
coming down to th(‘ plains. L(i}hu‘<\ Udind , 
Sahanmpnr, Ihirdtrar, I h'ftra dnn, etc.: dammu 
l^dfni f}nss \ Si/iiltf : M/fssd u'if' : Xttiu}f(d (Baini 
Prasad): Xilgii’is ( Ibnigachai iar). 

Xot<\ Stophaiii immtious that tho r(‘cc*i)tacl(‘ lias 2 or d 
involucres, but in the stieciimms examiiu*d by me there arc usually 

0 or (» involucres, though as many as b are sometimes seen, 
.Vccording to him the scales laoid ovau' tli(‘ margins but J have 
mjt found any speciimms in which the scab's wt're imjrt'. than 
half way towards the margin. 

1 he laige and bi'oad lobes, with a snio(jtIi dorsal surface, 
lorniing usually larg(‘ patches, sometiim's (‘xtending to several 
ieot. along with the larg(‘ hyaline apjiendages cons])icuousl y 
bent upwai’ils at the grijwing iioint. distinguish this sjx^cics 
trom the (jthei’s. 1 ho a])p(Midages aro usually rouudcil ur ovate, 
obtuse and hyalim*. I he epidermal cells ha\'c thin or slightly 
thickened wails and trigones aiv as a rule much thickmied. 

1 he number of (a'lls bounding the pon's is \-ery variable Thert' 
artj usually d-S cells in <*ach ring but as many as 10 may b(' 
l)resent. and stomata are found in tin? same pi(‘C(* of tlu' thallus 
with any number of cells b(‘t ween li and 10. Specimens from 

Hard war show some ptu-uliar charatbers. 'riie (*j)idermal cells 
are thin-\called and the trigont's art' not ihickmied. The 
scale appendagt's as usual an' largi*. one or two to each 
scale, but ovate or ovate-lanceolate. acut(‘. and i>urph*. Ft may 
appear from a coml)iiiarion of thesi^ characters that the ])Iants 
belong to another species. Tin' great variation in liv(‘rworts. 
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however, should be borne in mind. In perfectly typical speci- 
mens winch would be easily recognised as P. appendiculatum the 
epidermal cells may be thick- or thin-walled and the scale 

appendages may be acute. The colour of the scale appendages 

and the absence of trigones are not sufficient characters to 

separate the Hardwar specimens as a distinct species. Further 

examination of the plant would no doubt bring to light other 
variations. 

The plant is usually met with in moist places. In favour- 
able localities the male receptacle is often seen branching once 
or twice, with long narrow lobes, in which the antheridia are 
borne distinctly in an acropetal order. Several receptacles may 
be formed one after the other. The female receptacle is usually 
perfectly clearly dorsal, and several receptacles may be formed 
one after the other, especially when they are not fertilised. 
The relative position of the male and female receptacles is very 
variable. A male receptacle may be formed in front of, behind, 
or beside the female receptacle on an adjacent lobe. Sometimes 
bisexual receptacles are met with. Occasionally growth is 
more or less stopped under unfavourable circumstances after 
the formation of the receptacle and is resumed later. In 
these cases it appears as if the receptacle was terminal and 
growth had been continued by an apical adventitious shoot. 

It may then become difficult to distinguish this species from 
P. nrticulatnm. but a little careful examination will show that 
the two parts of the thallus are absolutely continuous at least 
in some portion ami there is never a complete line of articulation 
as in P. articiilafum. 

Sometimes the elaters develop no spiral bands, probably 
when tile plants ilo not get sufficient moisture owing to the 
rains having stopped while development was still going on. 
The spores and elaters vary in size to some extent and as a 
rule they vary inversely to each other. 

Some of the cells in the female receptacles and sometimes 
even in the thallus are brown in colour and contain oil. 





I’LATl*. X\’l. 



Plate XVI. 


PLAQIOCHASMA AETICULATUM, 1-3 

1. Three male and female plants. 2. Two ventral scales. 

3. Vertical section through a pore. 

PLAGIOCHASMA APPENDICULATUM 4-7 

4. A plant with male and female receptacles. 

5. T.S. of thallus. 

6. Two ventral scales. 7. A female receptacle. 

PLAGJOCHA8MA SIMLENSIS. 8—11. 

8. A plant. 9. Pour ventral scales. 

10. Vertical .section throupfh a pore. 11. Two pores from 
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40. Plagiochasma simlensis Kashyap. 

PlagiochaHma siuiIenniK Kasliyap, Jour. Bomb. Xat. Hist Soe. 
Vol. XXV. p ‘J79 (1917). 

Monoecious or dioecious. Closely crecpiiijif. I)luish gn'cii, 
difdiotomously braiicbed, up to 15 lum. lonp- and 4 nim. broad : 
lobes narrow, linear; apex rounded ; inarpfiii cntin' oi' slightly 
creiiulate. purple ; dorsal surface smooth, plane. Areolae not 
distinct; epidermal ccdls thin-walled, angles not thickened. 
Dorsal layer shallow. Pores minute, simphs hounded by 4 or 
5 cells. V entral surface purple : scales puri)le, overlapiung. not 
reaching the margin, triangidar. entire, aiipendage, not sharply 
constricted off from the body, purple or hyaline, ovate to lanceii- 
late. usually ending at the apex in a 2-celled filament. Cross 
section of the thallus biconvex in the middle, grailually thinning 
towards the margins, yiale receptaele middorsal, either on 
ditlerent lobes of the thallus bearing female reeeptai les or on 
different plants, cushion-like, circular or notched anteriorly. 
Female receptacle .sessile or shortly stalked; stalk, if present, up tj 
‘Jmm. long; receptacle, concave dorsally. Sporogonia, 1 or 2. 
Spores broadly reticulato-lamellatc. .4 reticulations in the diam, 
(excluding Hie wing), wing broad. <S 4. punctate, finely ciliate 
about ll'i IX m diam. Elaters closely .4-4-spiral, broad, occasion- 
ally branched, 440-400 [x hjiio- 

Hal). Near a stream. 

Distnb. Outer Himalayas. .S5a/u; S. Imlia. Kodai Kanul 

( Raiio-aeliariar) 

.Vo/e.-Stephani (Sp. ffep. Vol. I. p. 81) has de.scribed a 
plant under the name of /'. ne.,>nhn,si, from Nepal, which from 
the (leseriptioa apixnirs to he the same as 1\ simlensis. 

41. Plagiochasma intermedium Ldho-. G. 


Phff/iochasn/a infennetlin nt Hdlio*. et (J • [ (.f v 

p. hl-J (1844' 


Ih'p 


Dioecious. Plants forming patches, thallus up to 25 mm 
long and 4 or o mm. broad, simple or slightly dicdiotomous’ 
iieqnently with apical and ventral innovations; lobes stnp- 
Hiapeil . dorsal surface green, sub-plane ; margins thin, purple 
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raised, almost entire to dentate. Epidermal cells polygonal, 
walls and trigones rather thick. Dorsal layer well developed.' 
Pores large, bounded by 3 or 4 rings of 7 to 9 cells each, radial 
walls slightly thickened. Ventral surface purple ; scales purple, 
overlapping, lunate, appendaged, appendages 2 or 3, oblong- 
laneeolate. constricted at the base, entire, acute- Midrib broad, 
gradually passing into the wings. Male receptacle at the apex 
on the main thallus> often with an adventitious shoot in front. 
Female leceptacle sub-sessile, or very briehy stalked, on the 
dorsal surface in the middle. Receptacle concave above, with 
1-4 involucres, scaly below, scales linear-lanceolate. Spores 
brown, reticulate-lamellate, winged, wing broad, entire, reticula- 
tions 2-3 in the diam. (excluding the wing), 70 (00-95) \l, 
in diam. Elaters (*oncolorous, uniformly thickened, without spiral 
bands. 250 

Ilab. < )n a wall. 

Distrib. Nurpur. ( Pathankot — Dalhousie road) about 

2.500 feet. 

4 

Xot<\ The species has not so far been described from India. 
Stephani (Sp. Hep. Vol- 1. p. 79) describes it from Jfexico. 
while Evans (Bull. Torr. Bot. Club 42; 1915. p. 301) describes 
it from several localities in Ameiica and gives China and Japan 
as its range of distribution. The characters agree with the des- 
criptions of the above writers with very slight differences. 
Evans says that the plant is monoecious, that the walls of the 
epidermal cells are thin, and that tlie elaters are without or with 
only rudimentary spirals. According to Stephani the elaters 
are without spirals. My specimens agree closely with the des- 
cription given by rttephani. 

As was pointed out by the writer in connection with 
P. articHhftnni and P, appi^adiCfiJatan) (Mew Phyt. Vol. XIII. 
1914, i)p, 318-323) spirals on the elaters may or may not be 
present in the same species, and the absence of spirals, therefore, 
has no specific importance. Probably the absence of spirals is 
associated with a tieci’ease in the amount of moisture available 
at the time when the spores and elaters are approaciiing maturity. 
According to Evans the spores are usually verriculose and 
occasionally reticulate, but the few spor(;s seen by me were all 
reticulate as stated in the description. The length of the stalk 
is also very variable. 
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The following species have been (lescrilaul i)y Stt'pliiiiii IVuin 
the Himalayas but have not been foniul ])>■ the 

4^. Plagiochasma cordatum 1.. ct L. 

Plagiochasma vordafinn L. et L. Pujr. ]\\ p y.] (i.s;j2). 

Monoecious. Thallns up to -JO miu. Ioiik'. mihMo nmi. liruMil 

dorsal surface plane, margins ascendin- attcnual... wavy, crenn- 
la.te. Stomata lar<re, liounded by 4 serii's oT b or 7 cells oacli 
Ventral surface not coloured, slifrluly convex : scales !are<, pink, 
imbricate, oblique, scmilunate ; appemla<r<:>s 2. lone parallel 
linear, acute, marfrin coarsely toothed (erosodentatis). Male 
receptarde on iiranches arisinsr either from the apex oi- IV.nii the 
Mdes of the mtdrib. Female, receptaide sialke.l : stalk tip to 
'mm. lotifr. tint,, apex .slifrhtly .scaly. Keceptade concave ot. 
dorsal stirtace. stnooth. It.volticres 2 Spores (iS a. Fhtters 
hi- or tn-spiral. spirals narrow. 

llab. Nepal (Wallich). Himalaya (Hooker. Httthie). 

43 Plagiochasma quadricornutum St. 

I‘laqmhasm„ <iuadri<-un,Hfii m .St.. Sp. Hep. Vol. VI. p. p (I!ii 7 p 

Plants .boecious. larpe, robust, rip-id. yellowish, ot, s.ul or 

'm'. attd .-.mm. broad. 

ame low 1 

clo ^1 i r '"' " 7 <mllseach. inner pore 

sliehtIvn.-T' converfring cells. Midrib narrow, 

anne I C entral .scales latffe, purple. Ion- appemlao-od 

Salk of Hu r"'’l leceptacle no, seen. 

Stalk ot the temale receptacle short, thudr lieccptaclc -lol.osc 

inargin sli-htly emar-inate itivolticres four. musscl-shcll-"shaped' 
opening? wide, entire. Rest not seen. 

Hab. Himalaya. .S/Wc/ Hjong-). 
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XX. SAUCHIA Kashyap. 

Sauchia Kashyap, Jour. Bom, Nat. Hist. Soc. Vol. XXIV, 

p. 847 (191G). 

Plants oc'currino: siiig^ly or in patches, small, light green, 
dorsal side spongy. Chambers in one layer, directed for- 
wards obliquely, empty, very wide in older parts. Pores simple, 
slightly raised. Ventral sui'face greenish; midrib thick; scales 
scattered, hyaline, small, triangular or ovate, entire, acuminate. 
Antheridia on the dorsal surface of short ventral shoots, papillae 
conical. Female receptacle stalked, in the fork of 2 lobes ; stalk 
with one rhizoid furrow containing a few tubereulate rhizoids, 
naked at the base, paleaceous at the top. Receptacle 4-lobed, 
with 4 bivalved or slightly tubular involucres under the lobes ; 
receptacle tissue absent, stomata none, involucre wall with large 
chambers opening by irregular fissures inwards. Archegonium 
one in each involucre. Sporogonium with well developed foot 
when young, seta a mere constriction, capsule wholly included) 
wall of one layer of cells, cells with spiral, annular, or 
semiannular bands, annular bands sometimes branched. Elater- 
like colls attached to the base and top of the capsule. Spores 
tetrahedral, margin crenate. Elaters closely trispiral, often 

branched. 


44. Sauchia Spongiosa Kashyap. 

Sauchia spongiosa Kashyap. Jour. Bom. Nat. His. Soc. Vol. 

XXIV, p. 347 (1916). 

Monoecious. Plants singly or in patches, thallus spongy, 
light green, thick, once or twice forked, often with numerous 
small adventitious shoots from the ventral surface just vithin 
the margin, lobes broatl. oblong, o-lO mm. long and 4 mm. 
broad, apex notched rather deeply, margin entire or slightly 
toothed, slightly raised. Dorsal surface areolated. flat 01 with 
a narrow shallow indistinct groove in the posterior part ; epider- 
mal cells with chloroplasts. walls thin, angles not thickened. 
Dorsal layer deep. Pores simple, .‘^lightly raised, not well differen- 
tiated, surrounded by 3 series of 6-8 cells each, innermost cells 
usually collapsed, circular when young, drawn out when old- 
Aii’-chambers wide and deep, in one layer, empty, directed 




Plate XVH. 


SAUCHTA SPONGIOSA. 1—9. 

1, 2. Two female plants. 

3. A male plant, note the ventral male shoot. 

4. A male shoot. 

5. T. S. of thallus. 

6. Four pores. The dots in one case represent the 

Chloroplasts. 

7. A ventral scale. 

8. T. S. of Stalk of the female receptacle. 

9. Two scales from below the female receptacle. 
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forwards obliquely. Ventral surface fjreenisli ; scales scattered, 
hyaline, small, tnanjrnlar or ovate, entire, acuminate. Miilrib 
prominent below, {rradually iiassinfr imo the raised marfrin. 
Antliendia on short ventral shoots in a mid-dorsal cluster, 
papillae long:, conical. 4-S. Female receptacle in the fork 
between two lobes, stalked ; stalk up to 7 mm. lonp, with 1 
rliizoid furrow containing: a tVw tnbercnlate rhizoids, naked 
at the base but paleaceous at the top: scab's iiersistcnt. lanceo- 
late, with a thin-walled pro.ximal and a thick-walled distal half. 
Receptacle 4-lobed. with 4 bivalved or .slig:ht|y tubular involucr- 
es: receptacle tissue absent, stomata none: involucre walls with 
argte chambers oiieniug: by irn'g-ular tissures inwards. I'erianth 
aisent; calyptra thin. .-Vrchegroniuin one in each involucre 
Sporog:ouium with a well developed foot, seta a men' constric- 
tion, capsule 880 [j. ui diameter. Sjau'es (iO-hliJ.. winged, wino- 
narrow orenate-lobatc. Flaters c loscly trispiral. 'iOO-MbO g lomn 
^ f -small. .Some elaters and many short elater-liki' 

cells fixed to the base and ape.x of the capsule, projecting into 

tlie cavity. 

On moist shady rocks or actually under cold 
fiowiilof water. 

Middle and Main Himalayas '.l.OOO-fd.otX) feet. 

Above Ahras on the Pangi Koad. It.tXJO feet : both 

sides and top of HoUinii I'ass. ];j.4()0 feet : beyond 

Haralacha Pass. J4..-)0() feet: Chandra Valley. 
Maa/i P((.ss. 

s,„ Hoi'll" Xi". 

i aiigi itoaii 111 I.IJS moiv material was collected 

rom this and several ot her localities. The original de.scription 
has been amplified from these specimens. 

The capsules are not quite ripe iu the specimens 

ull.N developed surtace marks. 1„ the ohiest parts the stomata 
become disorgani.sed and the chambers open by the whole wid h 

an, are visible to the uake.l eye. The chambers .;::metimes 

contain the eggs ot some insect whi.di resemble the antheridi-,' 
Ihej a.e white ,n colour ami oblong-cylindrical in shape. 

riie male shoots resemble tho.se of Ten/ionin ami some 
J imbnaria-s in posse.ssmg a cylindrical stalk-like and a)t 


Hal). 


I )istril). 
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expanded terminal portion which bears the antheridia. 

The difference in the thickness of the cell- walls in’ the proxi- 
mal and distal half of the scale is more marked in the case of 

the scales aL tlie top of the stalk of the carpocephalum than in 
the case of scales from the thallus. 

Allied to Smdenc, from which it differs in having thin- 
walled cells around the pores and its delicate texture. Eesembles 
IStephethsontella h,-e vipedunvulat a in appearance and texture, The 
latter, however, occurs at lower levels. 






The following species Saute, -ia alpiua has been described by 
Sfepliaiii, but has not been seen by me. 

SAUTERIA Nees. 

Suterla Nees. Nat. eur. Leb. TV. p. 18H. 

Plants thallose. small, green. Thallus thick, dicholomously 
di vided or with innovations from the side of the midrib ; sterile 

lobes lignlate, fertile ones broadly ob-cordate : dor-sal surface 
almost plane. Dorsal layer narrowly cavernous, chambers in 
one layer. Stomata small, simple, bounded by a ring of 5 or 6 
cells with thick radial walls. Midrib strongly produced vent- 
rally : ventral scales in 2 or 4 rows, small, delicate, scarcely 
imbricate. Antheridial group not sharply marked ott. without 
scales, irregularly arranged, in the middle of the thallus. ostioles 
narrow and hyaline. Female receptacle terminal. Stalk long 
with one rhizoid furrow, naked at the base, sometimes paleaceous 
at the top. Central disc of the receptacle .small, stomata none, 
deeply divided into 3-5 decurved. obovate. often unequal lobes. 
Tnvolucie tubulai. api'.x truncate. A\dde. open. Calyptra thin. 
Foot small, seta small or nil, capsule globose, not exserted. 
dehiscence irregular, wall with well developed semi-annular 
bands. Spores more or le.ss papillate. Elaters fusiform, curved, 
bi- or tri-spi)-al. obtuse. 


45- Sauteria alpina Xees. 

Sauteria alpiua Xees. X^at. eur. Lei). IV. p. I4.-5. 

Monoecious, riiallus usuall.v up to 12 mm. long, green in 
the middle, hyaline at the margins, twice as broad as thick, 
xentiallj subangular. convex, and in section, therefore, the 
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thallus broadly triangular. Dorsal layer shallow: epidcriual 

cells not thick-walled. Ventral scales inibi-ieati', in 4 rows. 

hyaline, oblique from a broad base, formed of largo' iricgoi- 

lar cells, apex Rradnally acnminate. n|)i)er half corrsely mid 

irregularly dentate or snblaciniatc with chn atc cells. Female 

leceptacle stalked, stalk np to 20 mm. long, hyaline. I'nrrow deep 

with obtnse bps. Scales on the ventral side of the receptacle 

large, oblong, obtnse. Capsule distinctly pedicellate, reddish- 

brown. Spores deep brown, .hit ia. densely papillose. Flaters 
nsnally np to 2(K) [jl. bi-spiral. 

Ilab. Kasehmir. laddar Valley, |.•5.f)t)0 fe,.| (Dnthie). 


>: 


A 


ATHALAMIA I' alk'oner. 

AthaUuuia Falconer. Trans. Finn. .Soe. Vol. XX. )). dti? (1S.-,1 

Plants green, iti patches, on rocks or earth, branching dielio- 
tomons. Air-ehambcrs narrow, cmiity. in ,nie layer" noivs 

simple, bounded by cells with nsnally more or less, hick radial 
walls. yent,-al scales seatterc.l without distinct appendages. 
Anthend, a nsnally behind the stalk of the female reeepta. le 
ostioles torming a cushion or scattered in zigzagrows. eonspi,. nous' 
hemale receptacle dorsal, stalkcl: stalk without a rhizoid-fn.ro w 
snieate, paleaceous only at the top. Tissue of the female 
receptacle minute or nil. a short knob being formed where 
involncres meet, stomata absent, number of invobieres variabl,. 

Involncresbi-valvcd. directed upwanF. walls of the involnere with 

chambers opening inwards by long tissnres. .\rehegoninni one in 

ea,4, involucre. Sporogoninm with a well devi-loped foot and a 

seta, (’apsnle exserted. wall of one layer of cells with thick bands 

C.apsnle dehiscing by 4 or T, irregular valves, apex with a lew 

elater-bke cells hanging into the cavity. Spore brown, ,,apillate 
hiaters 2-.'Fspiral. 

4b. Athalamia pinguis bale. 

-D/m/nii/tn p/m/a/.v Fall'.. Trans. Jnnn. Soe. \'o| XX n '{'irnsM 
Kashyap. Xew Fhyt. Vol. XIV, Ibir., p. ^ ' 

C/eren (lolhnii i.evier: St.. Sp. Hep. Vol. p. (pj] 7 ) 

Monoeeions. Plants growing upwards from a thick liase 
aiidagam bending theihick apex into the soil. Thaibis mm. 
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broad, simple or forked once or twice, lobes not divergent, light 
green, fleshy, umgs wide, very thin, erect, dorsal surface deeply 
concave, densely papillate. Epidermal cells .5-6-angled, elonga- 
t.ed antero-posteriorly, walls thickened. Pores minute, slightly 
raised each bounded by 1 ring of 4 or 6 cells, radial walls of cells 
very thick, giving the pore a star-like appearance. Air-chambers 
very narrow, slit-like on the midrib, .slightly broader in the 
wings. \ entral surface greenish or hyaline ; covered with 
luimerons scales, scales white, large, triangular or lanceolate 
entire, not appendaged. Midrib prominent below, mycorrhizah’ 
rather suddenly pas.sing into the lamina. Antheridia a few, 
generally behind the stalk of the female receptacle, .sometimes 
in front of it. and occasionally on distinct lobes, in 2 rows, 
ostioles conspicuoti.s. Female receptacle arising from the dorsal 
surface on the midrib : two may be formed one after the other. 
Young receptacle surrounded by scales, .scales .smaller than the 
ventral scales and with numerous cells pro.jecting from their 
margins, later carried to the top of the stalk; stalk up to 6 mm. 
long and 1 mm. thick, circular or more or less triangular in cross 
section, silicate. Receptacle with .3-5(-8) involucres ; involucres 
inflated, upturned, 2-valved. each with one archegoniiim 
receptacle tissue nil or a minute knob without stomata. 
Siiorogoniiim one in each involucre, but not in every involucre ; 
capsule with a well developed foot, fully exserted and directed 
upward, seta up to I’o mm. long, cells of the capsule wall with 
annular bands. Spores brown, tetrahedral, avith obtuse papillae, 
appearing l eticulate with a toothed margin in surface view, 65-70 
IJ. in <liam. Elaters trispiral, sometimes branched. 140-200 g long. 
Kiom the toj) of the capsule hang a few sliort elaterlike cells. 

Exposed slopes 

Very common in the Outer and the Knmaon 
Himalayas, 5, OOH to h.OOO feet. Miissonrie, Simla. 
Kulu. Ravi valley, etc. 

thick rteshj' thallus, upturned thin wings, 
and the tuft ol white scales at the apex distinguish this species 
from other thallose forms. The scales may occasionally have a 
cell projecting from the margin. The apex becomes thickened 
at the entl of the season and is directed downwards into the soil, 
where it persists, while the rest of the plant dies in winter This 
apical portion is smooth and without any scales, which are found 


1 lab. 

I )istrih. 
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on its lateral sides, and bears only a few rliizoids. 

The scales on the young: female involucn^ resemble the vtuid-al 
scales of the thallus of Athalaniia pusUht described later. 

47. Athalamia dioica Kashyap. 

AfhaJamia dioira Kashyap, dor. Bom. Xat. Hist. Soc. Vol XXH'' 
p.348 (191b). 

Dioecious. Thallus thick, tieshy. g:reen. once or twice 
torked, lobes ()l)lou", up to b mm. longhand a little less bi-oad. 
Dorsal surface with a wliit(‘ metallic liistrt*. Stomata simple, 
surroumled by ■) or t; cells, with thick radial walls. (‘pid(‘nnal 
cells thin-walled. Air-chambers rather wider lliaii those of 
A. pitKjHis, Scales triangfalai- or ovate, acnminatts entire*, ijrej- 
dueed into a tilament of a few cells. Antlnn-idia in 2-1 xio*/,ao- 
or straigfht rows on the mid-dorsal lint* ora detinite raist'd naked 
receptacle. Capsule oidy slig:htlv (*xserted. Spores de(*p brown, 
with numerous higrh conical pai)illae, oO-.V) a in diam. Hlatcrs 
brown, rather closely trispiral. 2 (){)- 2 r)() [j, hnigo 

llab. On road-side. 

Distrib. Pan<ri. about 7.000 feet, between Kihu- and Sanvh. 

Ante: — Doubtfully distinct from . 1 . piiujnis, 

48. Athalamia pusilla Kashyap Xov. Comb. 

(ddianiidJa pasd/n St. Hedwigia. Bd. LXIV. ]). 74 (190“)). 

Kashyap. Xew Phytolofrist Vol. XIV. i>. 14. i]9i:)J. 

Usually monoecious, occasionally dioecitjus. In large patcli(*s 
on bare rocks or crumbling hard earth. Plants snialk .lelicate. 
thin, closely creei)ing. from a thick narrow base, up to lo luin. 
long and usually about lA mm. broad, with a dorsal groove; once 
or twice forked, rarely with ventral innovations: lobes linear to 
obovate. notched at tin* ap(‘x. margin thin. wavy, purplish- ascend- 
ing. ^Dorsal surfa(;e with inconspicuous stomata: epidermal 
cells 0 - 8 -angled, walls thin. Pores small, inconspicuous, Ijounded 
iiy 2 rings of r, orb cells ea(di. radial walls of cells usually thin 
sometimes slightly thick. l')orsal layer shallow, with smail.''empty, 

ail -chambers. In a cross v^ection the chambers in several layers in 
the middle, in only one or two layers in the wings, wing usually 
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onMshnff of an lower layer of cells seperated by 

the an -space Midrib projecting ventrally, rather suddenly 
pa sing into the wings. Ventral surface greenish or sometimes 
icf dish scales scattered, delicate, hyaline or reddish, lanceolate 
dciimiimte, numerous cells pro.jecting outwards at the margins.’ 
apex torme.l of a tilament of 4 or 5 cells, shorter filamlits 

sometiines projecjng from the sides also, cells of scales with 

chloroplasts Antheridia few. usually behind the stalk of the 
emale receptacle, sometimes m front of it ; arranged in two zigzag 
rows, or on a more or less well-developed cu.shion. papillae 
h^ a hue. Female receptacle dorsal, on the midrib, very small 

while yoinig. covered by linear scales, cells of the .scales with 

chloroplasts. Receptacle tissue nil. Involucres 1 or 2, rarely d. 
Aichegonium one in each involucre. Stalk developed only if the 
archegonuun IS fertilized, up to 10 mm. long and htirly thick. 

silicate, naked, covered at the top by linear scales. Capsule with 
a seta 1-1 o mm. long, fully e.x.serted. Cells of capsule wall 
^ith annular bands. 1 )ehi.scence by irregular recurved valves. 
Spores brown with numerous high papillae. do-oC in diam. 

E aters bispiral brown. 140-180 Mong. A few short elater-like 
cells with annular bands project into the cavity of the capsule 

ti’oiii tJie base and the apex. 

Ilab. JVfoist and shady places. 

Distrib. Common in the Outer and the Kuniaon Himalayas, 

0.000 to 10.000 feet .Simla ; Kulu. IhtkJii pasx ; 
Lahnl. Kijelanq-. .l/«.s-.vooyvV, .Jnshi math. etc. 

.V«tc;_The cells bouiuling the pores are usuallv thin-walled 
Sometimes, however, the radial walls of the cells are slightly 

tliickenod. The radial walls art* never very tliick and the pores 
arc never star-sliaped. 

Stephani described this plant mider the name (loUanMla 
pii.silla and the description was amplified by me (Xew Phyt. 

ol. Xn . ]). 1C lOiiji, Che ripe capsule wall, consisting of a 
singe layer ot cells, has. in my specimens, well developed thick 
annular and .spiral hands— not .semi-annular bands as described bv 
Staphani - on of the cell walls. In view of the close .similarity of 
he chief characters between Athalamia piagui.s and this plant it 
IS not necessary to put it in a separate genus, and CroU^aniella has, 
therefore, been merged into Athalam.ia. 





IM>ArK XIX. 


Plate XIX. 


RiCCIOCARPUS NATANS. 1-5. 

1. Floating form. 

2. Land form. 

3. Ventral scale from floating form. 

4. T. S. of floating form. 

5. A portion of T. S. of land form. 

RICCIA MELANOSPORA. 6-7. 

6. Two plants- 

7. T. S. of thallus. 



fa.mii.v hi. RICCI. \ch.\i-:. 

Chlorophyll-bearing: la.ver with narrow ai, -..panes er with 
larger chambers. Pores absent or rn.limentary. Arehegonia 
immersed singly cavities on the dorsal snrfaee. ,'^poro.mninm 
Without a toot or .seta and remaining enclose, I in the calvptra. 
dehiscing by the , ecay ul the eapsnh- wall ; sterile ,-ells abselit. 
|bpi,lermis widiont pores; antheridia seattere,! 

in the thallns . 

' epidermis with ,listinct minute p,j,v.s. anihenMia aggre'o-ated 
111 a median tnrrow of the thallns irn riorarims. 

RICCIOCARPUS eofda. 

Nircmrn-pns Curda in ( Ijiiz. Heitr. j,. (ls2!l . 

Plants thalhise thick, cavenmns. dichotomonslv branche.l 
with obcordate obes. rarely forming ro.settes. floating in wat,-r 
and then sterile, or fruiting on mud. ('hloroph vll-free laver 
very weakly ,levelope,l. the thallns consisti„e foi- f|,e ,rreater 
part of polyhedral air-chambers; the dor.sal eiiidermis with 
pores. \ eiAral surface with long, .lentate, violet-coloured scales 
Antheridia in a long detiii.te cushion in the me, ban furrow „n' 
the ,lorsal side. Arehegonia in rows, each surronmlcl bv a 
rudimentary cup-shape,l involucre, f’apsiile immerscl. in the 

tissue of the thallns. 


.p). Ricciocarpus natans corda. 

Rtcaocarpus nafaii.s Conia in Opiz. Boitr. p. (l«2bi. 
f^itDmocious. Dimorphic. Floating form sterile; fixe, 1 form 
Bloating torm;— Very much like Uiaaa. with broa.Hv 

obovate lobes more, or less violet, with lotig. pen, lent sj rated 

rhizoids or none. ^ few .rnooth 
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RICGIACEAE 


'rerrest rial form : — Caespitose. Thallus forming semi- 

rosett^s 1(1 to I'i mm. in diam.. once or twice dichotomously 
<livide!l. Lobe^ obcordate or broadly linear, 2 mm. broad, 
notched at the apex. Dor.sal surface Avith a distinct furrow. 
.Vii'-chambers large, with one-layered walls. Pores bounded by 
0 to S cells with slightly thickened walls. Ventral surface with 
usually violet dentate scales and purple smooth rhizoids. Cross 
section nearly flat, becoming thinner towards the margin, 
slightly convex on the A^cntral surface. Capsules singly or in 
pairs, in rows, in the centre of the thallus. Spores 61 reticu- 
late. reticulations sometimes imperfect, margin narrowly winged, 
escaping through a slit along the median furrow of the thallus. 
liab. Floating on water or rooted on mud. 

Oistrib. Kashmir, the Dal Lake (Salmi); Peshatrar 

(K. A. Qizilbash). 

— The specimens in my collection arc all sterile. The 
ilescriptiou of fertile plants is after Macvicar. ’^Students’ Hand- 
book of Britisli H(‘patics." 


* 








* 


v^^XXIV. RICCIA L. 

Ricc'ia L., Sp. PI. p. 1138 (1753). 

Monoecious or dioecious. Thallus dichotomously branched, 
with linear to obcordate segments, terrestrial or more rarely 
floating on water. Dorsal surface usually green, generally with a 
distinct median furrow: margin occasionally with cilia. Chloro- 
phyll-bearing layer with narrow and deep air-spaces, or with 
large chambers opening by their whole widtli. Ventral scales 
usually in one row at the ape:;, but later, through rapturing 
in the meilian line, apparently 2-rowed. well developed, rndi- 
mentary or sometimes absent, liyaliiie or coloured. E-hizoids 
usually of two kinds, smooth and tnberculate, sometimes only 
smooth, and in Pi^ircla fiaifam^ (floating form) absent. Antheri- 
dia and archegonia scattered singly on the dorsal surface, 
immersed at maturity in the chlorophyllaceous tissue. Involucre 
none. Ostioles of the antheridial chambers usualB’’ below the 
epidermis, though in some cases long and prominent. Arche- 
gonia usually purple at the tip. neck occasionally projecting. 
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Capsule sessile, immerse.! in tlie mi.lril). witliuiil a loot an. I 
a seta. Calyptra ijersisteiit. Spores inelmled. larpfo. t •traliedral. 

Aote.-— The genus AV.W./ may l.e derive.l from a genus like 
Targioiild, in which the vegetative tissue of the thallus has still 
fuither increased at the exi.eiise ot the s.'x organs as given undei' 
the generas 'J'niyionid and ( [iiiifliodiiuiK Lang has found that in 
Cijafhnditnn careni/rntni the arehegonia he aetually on the n])per 
surface within the valves of the involucre, the growing point 
being right at the apex in front. If this growth of the ajicx 
IS continued forwar.ls and the valves of the involucre are further 
reduced in size, a condition resembling tiu' one toun.l in some 
AVer/mv would b ■ arrived at. In themah- sh.a.ts of Tiirgiouia 
the ree.eptachi has well- d.p-.dop.'d a ir-ehambei-s lietween 
the antheriilial chambers, and if similar chambers are .leveloped 
in between the arehegonia in the above mentione.l ease w,' 
woidd hav(> a plant resembling A’. i„dlinnbdi-,isis which has 
a br.)ad channel on the .h.rsal surface. Hy the Inrthei’ redueti.in 
ofthe ri.lges of the .lorsal channel the hist and t he simi.lest 
condition is reached, as seen in A’, saiigii i ncn in which there is 
often no trace of the .lorsal furrow, an. I further th.u-e ar.' no 

and t uhcM-ciilatn rliixoids. 

It shoul.h iiow.wm-. be li.,ru.> in min. I that som,' sp,.ei..s of 

th.‘ gmiiis AV.r/n (specially th.‘ sub-genus A'/.c/c/Zn) may Ini'-e 

arrseii by re.lueti.ni from typ,.s like Ho.rhia ami Cor.dnda Tlie 

species gmierally referre.l to tin- g.nius AV.rm se,.,,, to h ive 

arisen along more than one line. This genus, thmvf.nv. is‘,h.' 

last term in a long series of forms ami not tim first term in an 
ascMMidinn;- s(iries. 


Ac// id fjd' .vncr/c.v. 


i 


3 


' Plants acjuatic /> 

PI , . , llfiftafis. 

\ 1 iants on moist or diy soil, nnvor a(|nati(- o 

i Air-spaces wi.le, sporogonia iironiinent .m th.' 
ventral sido 


I Air-spaces narrow, sporogonia prominent on 
I the <lorsal sido 

( Plants thin, fleheate. nsnally cruciate in toj-in. 
sjiores (iO 


3 


Plants thick, robust, snores HO a /»' 

* ^ /I, y' 


4 


A\ rrttvidfd. 


fihuHta. 
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RICCIACEAE 


^ j Dioecious, male plants red. scales absent B. sanguinea. 

( Monoecious, scales present g 

_ (Scales bent over the margrin R, himalaymsis. 

(Scales not bent over the margin a 

I Dorsal surface with a distinct broad channel, 

(1 spores reticulate R, pathankotensh. 

Dorsal surface with a narrow furrow near the 
apex, spores perfectly opaque R. melam.Hpom. 

50. Riccia pathankotensis Kashyap. 

Riccia pathankotensis Kashyap, Jour. Bom. Nat. Hist. Soc. Vol. 
XXIV. p. 349 (1919). 

Monoecious. Plants overlapping: in dense patches, occasional- 
ly singfly and spreading: when on open space. Thallus once 
or twice forked, compact, light g:reen. up to 5 mm. long- ; lobes 
oblong', obtuse, 2-8 mm. lotig and 1 mm. broad. Cross section 
oblong, twice as broail as high. Dorsal surface with a broad 
median channel. Air-spaces narrow. "Wings thick. Cilia 
usually present on the margins and occasionally also on the 
dorsal surface. Epidermal cells hyaline, spherical. Ventral 
surface hyaline or blackish, broad. Hat or slightly convex. 
Scales small and hyaline, almost overlapping, not projecting 
beyond tlie margins. Antheridia globular, or slightly elliptic. 
pai)iliae slightly projecting, hyaline, in 2 or 8 rows, in the 
channel. Capsules also in the channel in 2 or 8 rows, with 
very little vegetative tissue between them, visible from the 
dorsal side. Spores tetrahedral, reticulate, with 8 areoles in 
the diameter, papillose in profile, margin slightly and irregularly 
crenate. 98 [jl in diam. 

Hab Dn the banks of streams and other moist places. 

Distrib. Pathankot, Lahore : Kulu, Manati. 

Ah/c This species can be readily distinguished from the 
other species of the genus, by the broad channel on the dorsal 
surface. The capsules occur in groups. Sometimes as many as 
six are found together touching each other without any green 
tissue between them, the small amount which was present in 
the beginning having been disorganised. 




Plate XX. 


RICCIA PATHANKOTENSIS. 1—4. 

% 

1. A patch of plants. 

2. Three plants showing habit. 

3. T. S. of thallus. 

4. A spore. 

RICCIA HIMALAYENSIS. 6—9. 

6. A patch of plants. 

0. A plant, 

7. T. S. of thallus. 

8. T. S. of fungus-infected thallus. Note the perithecia 

with projecting necks. 

9. A spore. 

RICCIA ROBUSTA. 10—12. 

10. Two plants. 

11. Three T. S. of thallus from various plants. 

12. A spore. 
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51. Riccia himalayensis St. (Ms.). 


I )ist ri!>. 


Riccia hiiiKilanciixis St. (Ms.). Knshyap in ,)onr. Bom. Xiit, Hist. 

Soc. Vol. XXIV. p. a4VI (IHJH). 

Dio.'f'ions. Plants once oi’ twice torkcil. compaf’t. closely 
cre3pin<r, up to .'i nun. lono; an.l 1-2 nun. Iiroad ; lodes linear 
orohloiiK. Dorsal surface, <>-reen. witli a narrow meilian siileus. 
.\ir-spaees narrow, slit-like. Kpidermal cells hyaline, thin- 
walled, inaiumillate. \entral snrtace ])mple. niidrih ecmve.x. 
pro.jeetino; ilown wards, t’ro.ss section .'S times as liroad as hio-h. 
iMar<rins often pnride. entire, dent downwar<ls. Seales small, 
semilunar, distant, pni'iile or hyaline, dent o\er the mareiu. 
-Vntheridia in one median row. painllae lony. red. iiro.jeet hie. 
eonspieuons. Capsules in a sineh- median row. .spores eomino- 
out dy the ru|)ture of the dor.sal rissim. Sjiores letrahedrah 
tiirds reticulate, ll-H) ret ieidations in the diameter, marein narrow. 

entire, m i.ximum diami't -r ID) a 

I 

I lal). .Moist stjii. 

Oonimun in the Himalayas from the fool loan 
altitude ol D.D;),) feci in Lahul. soiimlimes eomiiie 
d.iwii to the plains, Lahul. Sah/raa,/ ■. Lahnrc. 
I’afliinibif : Kulii: Si„i/,r. .l//i.s'.v„e/7V; ele.. 'riiinevelly 
Hdls (Raiieaehariar) ; rV//ra//m / hirji-c/im/ (Tiiai- 

Hill ii _\'ii lui 1 1 ) : Hn iHjixfii (^Jliosc) 

^ ajiex at the end of the season ir|-(,\v.s down into 
the .soil and decomes thick. Xe.M season it oa'ows np ami eivi-s 

“w plant. Some plants were once found attaedted dy 

an aseom.veetous fun.irus whiidi formed sniikmi peritheeia with 
necks projecting on the dors.d siirfa.-e. These , amid easily l,e 
mistaken for eapsnies. The peritheeia were full of asei eatdi 
eontaiiiiiif.- 2-celled spores. This is the only liverwort, so far 
as I know, foniid attaidual dy an asiamiyeefons ftinens dearine 
peritheeia. Some speeimens from Dehradun liave hnijr narrow 
lodes. 2 mm loii^' and I mm. Iiroad. 

This spetaes often (xaairs with another form, seen only in 
the sterile condition, which is mmdi smaller and distinetly I, hie 
in (ailour. Otherwise the latter is similar to the adove ' It is 
Iterhaps tlie youn- eoiidition of Riccia l>iwa/a,/ca.is tixed timler 
some nnknowii eomlition or possilily a different species 
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=;2 


Riccia melanospora Kashyap N. S. 


'Monoecious, Plants small, dichotomous, in patches: lobes 
oblono--ohovnte. up to 2 mm. long- and 1 mm. broad. Dorsal sur- 
face g;ieen or g;reyi.sh green, with a deep narrow sulcus near the 
apex, and broad Hat or slightly concave in the posterior part. 
Air-spaces narrow, slit-like. Epidermal cells rounded, hyaline. 
\ entral surface hyaline in the middle, purple below the wings: 
midrib piojecting ventrally, gradually passing into the thick 
margins. Margins purplisli or black, appressed to the substra- 
tum. Cross section semicircular, about twice as broad as high. 
Scales small, purple, confined to below the apex, absent every- 
wheie else. Rhizoids mostly smooth, a few tuberculate. 
Antheridia in a middorsal row. SiDorogonia prominent on tlie 
dorsal side, deliiscing by decay of the dorsal tissue. Spores per- 
fectly opaque, black. 80 [l. 

Hab. On moist soil. 

Disti’ib. Iloshtdrpto’ (B. R, Vasislit). 


53- Riccia robusta Kashyap. 

Rircid rohnsta Kash> ap. .lour. Horn. Nat. I list. Soc. VoJ. XXIV. 
p. d4S (1910). 

IMonoecious. Ihallus very spongy, of a yellowish gi*een 
colour, forming rosettes up to l.o mm. in diameter, plants some- 
times small and overlapping, lobes s])reading. up to 2 mm. broad. 
Dorsal surface flat, margins olfen turned upwards, specially 

before dichotomy, often with a fairlv broad median gfroove : 

* ^ 

in closely creeping plants the margins are firmly 
bent downward. Air (diambei*s iarge. opejiing by lai’ge indefinitt* 
pores, tile large pits on tlie i»ostei‘ior part bfdng (phte N'isibie to 
the naked (‘ye. \ entral surface greenisli. midi*ib strongly project- 
ing; scales iK^ne. Antlnn-idial jiapillae not distinct. Capsules 
projec't ventrally. Spores tetrahedral, brown wlien young, (piite 
opaipie (black) at maturity. I’cticulate. reticulations clear in young 
condition. 4 or o large i-eticulations in the diametei’. often each 
reticulation again divided into two oi* more smaller ones: 
wing usually broad and finely dentate, sometimes narrow or 
even absent: up to 80 \t. in diameter, often much smaller. 



HirriACKAK 



llab. Moist i)liic(‘s. 

Distrih. Lalion'. Shalauiar ^Tai-dcns. Ka\'i banks: Litckmur 

(S, Iv. Paiulo'' : luimla. l)anks of tin* Ki*ii : Laliul 
above h'/frlautf. 11.0'f) f(“*i Spiti I'i.OOO feet 

/Wo/r (T. (\ X. Sin^v],). 

Xnff ': — The plant ^ruws on tin* rivio' bank- at Ijaliort*. also 
in th(‘ cranks !)et\\'een the bi-icks of the lloor in tin- Shalainar 
(binh'ti. Lalioi(\ (inrino- winter. It lias a \'ery with* ran^(‘: 
700 fet't in Ijahore to 10. ODD feet in Spiti. lOanls fi-uni Ijiieknuw 
have jtraeticall y no win^ or a vei'v narrow oin* on th'* inar< 4 'in 
of t he spoia‘ and t In* rel i(-it! at ion- a re 0- j in tin* diann-tfr. nian\' 
of them ineoinph'te. Mr. S. |\. Ihindi* inlonns nn* that he lias se<*n 
\'ery small rndinnmtary -i-ides at tin* apex. I/ihnl -p(‘einn*n< 

ha\'e no Tnbn'enhue rhizoid<. on!\' rar<*ly a ibi/.oid shows a 
tnbereh* at lonir inter\aN: <pores ai’e mn (piiti* opinjin* and 
art* ratlnn’ -mailer. aluHil 7o [x. Plant- from LahnI ami Spiti are 
\'ery <mall. th'iistdy tAei lappine-, lux ttes nfiini ine()nipl'‘ii‘. 
nsnaliy less l Aaii 12 mm. in iliani'*ter. re-eniMine- th'* y<*nne- 
Itlants foiiml in tin* btje-innine- of tin* winter in l.aliori'. 

n* will*'* 


The thick thalln<ainl tin* -))ontr\' tt‘\tnri‘ with t 
l)its ^■isibh‘ to the nake'l eye in the p()>t *rior pari on the dorsal 
surface distin^ui-;h rhi< sp{*eie- from tin* rest. 

34, Riccia cruciata ixashyap. 


liicrift Iva^hyai). .)onr. Horn Xat. lli-t.><oe. Voi XXIV. 

p. :mo (ion;). 

Monoeeion^. I iialln- yellowish ere.*ii. -pon^y. t hin. delicate,, 
usually Twicf* torked. with di\'er^ent lolies. tints formiup; as a 
nth* a cruciform rosette, about 10 mm. in diani.. lobe- ohovate- 
oblonjj: witli a shallow narrow nmdian -uh-us. (’ross <e'-tioii 
obhmir. -1 oi ' 0 t inc's a- broad a- hi,u-h. botli -urfaces tbit, cham- 
bers larm*. (*pidcrmis thin, hyaline. S<a!(*- <mall. delicate. 
1 uii'aciou*^. otten only as -mall oblitjue rnl 5 .res or absent. bMiizoids 
c hieily smooth, a few t ub-'ieubii e. .Vnth ‘ridia ^'lobula’-. jiapilhu* 
inconspicuous. (’a])sules projecting- \ent i-allx-. S])on*s tetrahed- 
ral. compU‘tc*ly retieulate. t;0 a in diam. 

Hab. Moist beds in oard(*ns : rivtu' banks. 

Distrib Lifhon'. Ravi banks. Lawrence (lar'lens ; lUuxhi. 

banks of the K(m. 



RICCIACEAE 



Xote .-—L^ircia robuxta. H. vmciata 2 i\\d R.annguinea very often 
occur too'cther during winter in the plains. h\ cruciata. how- 
ever. is rather rare. 






Riccia sanguinea Kashyap. 


R'nria sangnwea Kashyap, .Jour. Bom. Nat. H'st. Soc. Yol. 
XXIV. p. .^49 (1916). 

Jhoecious. ]\Iale plants minute, red, linear or once or twice 
forked, oj- forming red or greenish-red rosettes (always smaller 
than the female rosettes), papillae red, conspicuous. Female 
plants usually in large compact green losettes. often overlapping 
in large clusters: rosettes 15 mm. in diam.. lobes linear-oblong to 
obovate-oblong, parallel, closely attached to the substi’atnm. 
Dorsal surface hat or slightly convex, occasionally with a narrow 
middorsal groove. Thallus compact. Air-chambers narrow, 
slit-like. Epidermis of a single layer of cells, cells hyaline, thin- 
walled. Cross section elliptic or semicircular: midiib gradually 
passing into the obtuse margins: wings practically absent. 
Scales absent Khizoids only smooth, rarely a few with faint 
tubercles. Antlieridia oblong, cylindrical, in 1 or ‘2 rows ; 
papillae red. projecting, conspicuous. Archegoiiia usually indi- 
cated in the young stage by red dots on the dorsal side, neck 
not projecting. Capsules in 1 median row on each lobe, distant, 
dehiscing by the rupture of the dorsal tissue. Spores opaque, 
tetrahedral, granular or with very close, irregular, almost wavy 
streaks. 50 ix in diam. 

Hab- On banks of streams. 

Distrib. Lahore. Ravi banks: banks of the Son (Baini 

Prashad): Banda, banks of the Ken: Allahabad 
(Dudgeon ): (dohnbafore (Eangachariar): Assam. 
Manipur (S. L. Horab Berhairar (N. A. Qizil- 
bash '. 

Xote : — The plant is very widely distributed in tlie plains 
in India, especially on the bai:ks of I’ivers. Fully developed 
plants form circular rosettes, male red and female green. The 
absence of scales, of the tuberculate rhizoids and often of the 
dorsal gi’oove. and the very small size, without bi'anching 
in many cases, all indicate that the species is the simplest 




Plate XXL 


RICCI A. CRTJCTATA. 1—5. 

] . A patch of plants. 

2. A single plant. 

3. T. S. of thallus. 

4. A portion of above, magnified. 

5. Three spores. 

RICCIA SANGUINEA. 6—9. 

6. A male plant. 

7. A female plant. 

8. T. S. of thallus. The upper figure shows a capsule. 

9. Two spores. 

EICCIA FLIJITANS. 10—13. 

10- Floating form. 

11. Land form. Note projecting sporogonium. 

12. T. S. of thallus. 

13. A spore. 
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in the genus f’/crin, and, tlierefuro. iln- siini)l(\si of tlic 
Mnrchanfialeit. Perhaps identical with IUrria I'mstii Austin. 

56. Riccia fluitans L. 

Rkcia fhiitnns L., Sp. PI. (175;}). 

Monoecious. In sterile pat(dies floating on sfagnant or slowly 
moving water, yellowish g.-een. Tl, alius nun. long an.'l 

1 mm. broad, several tunes dicholomoiisly bramdied ; segments 
divergent, linear, apex emarginate ortnincate: thin, with a gmove 
near the apex. Hat. yellowish green on both surfaces, no scales 

or rhmoids on the ventral side, ('mss section almost Hat. niar-dn 
obtuse air-ctiambers large, in several layers. 'I'eircstrial form 

lick, broadly channelled, occasionally tinted with violet on the 

sides and margin: rhizoids numerous: ventral .s.-ales small 
confined to near the apex, coloitrle.ss or viidet. (Voss section 
sem, lunar, margin obtu.se. Air-chambers large in .several layers 

Cap.mle ormiiig a spherical protidierance on the ventral side 

lunushed with rhumids on the enclosing tissue. ,S,mres- 

browni.sh-.yellow, translucent. 7 .>!l() in diam.: margin broad 

4 -( It. across, entire or nearly so: face with 1 ,,r .h areolae across 
the diameter, tho.se in the centre large. 

Hab. Stagnant or slowly moving water, or 

Streams. 

Distrib. (barhwal. duinna valley: Kashmir: 

Qizilbash): Madnis. (l.\-cnger). 

« Kashyap from South India is nierolv 

a form of thus species. The -foof of that plant, the tdiief' 
chaiactcr in which it differs from the present sjiecies. is no doubt 

a group of cells of the thallus. more or le.ss modified on account 

ot the proximity of the capsule. 


hank.^ oi' 


I ^('xlunrat 



Order III. 


JUNGERMANNIALES. 

Craiuetophyte an nndilferentiated thalliis or diflferentiated 
into stem and leaves, with little histological differentiation. 
Scales usually absent. Rhizoids always smooth. Sex organs 
usually arranged in groups but never raised on stalked recept- 
acles, occasionally immersed in cavities. Hporogonium with a 
foot and seta. Capsule wall two or more cells in thickness. 
Elaters present. Dehiscence usually by 4 v'alves. 


Family IV. CODONIACEAE. 

Thallose foliuse or forms intermediate between them. In 
the foliose forms leaves in two rows, parallel to the stem or 
obliquely inserted and succiibous, simple. Rhizoids always 
present. Male and female inflorescences scattered on the dorsal 
side or in groups. Archegonial cluster surrounded by an in- 
volucre and in the genus Cahicnlaria by an additional perianth 
also. Capsule usually with a long seta, globose (oval in Blasia), 
dehiscing to the base by four valves or irregularly; the wall 
usually of two layers of cells (four in Blasia, Treubia). well- 
developed fibrous bands being usually present on either the outer 
or the inner colls, or on both. Elatcrs adherent to the base or 
apex of the capsule oi’ partly free, more rarely altogether free, 

'2-4-spiraI. 

XXV. FOSSOMBRONIA Raddi. 

FoH.<^oinbronia Raddi, in Atti Soc. Ital. Mod. 18 (1818). 

Stem creeping, simple or dichotomously branched, flattened 
above and strongly arched below, with long, mostly violet- 
coloured smooth rhizoids. Leaves green, in 2 rows, succubous. 
obliquely inserted and decurrent, generally broader than long, 
with irregularly sinuate and usually lobed margin, base more 

98 



CODOXIACKAE 



than one cell thick, rest l-layere<i. c(‘lls tlun-w'alleil. 

Aiitheridia orange-yellow, aceonipaiiied l>y bracts, on llie dorsal 
surface ol: the stem near tlu' inserli(jn ut’ tlie ii*av(*s. Archegonia 
in a group on tin* dot sal surlact' ut the si(,‘ni towards the a])ex at 
the base ot the Knives, hecuming enclosed m a large canipa- 
nulate perianth. Pi,‘i’ian'h. with a wide h>b(Ml uioutl'i and 
narrow base, often loiigirudinally plicate, frequently iiicisiMl 
to the bas(n <'alypt)-a py rif.nin. t hiek at the haxn (.’apsnle 
shortly ])edic(dlate. globose. dflii<eing irregnlaily or imperfect 1 
b\ 4-\al\a's. \\ all (.if two layer> ot celN. liie inino' layer witli 

treipiently i maim nlei e bainU. Spore< large, rounded, t ri ra Ina i ra 1. 
Platers short, bi- or tri-spiiah 


.■'z 


Fcssoinbronia himalayensis l\;mh\-; 


\‘ap. 


l''ifssu/ithroiffii hi nta! (Uff'itsis K a^h \ < ip. Now Piivi. Vol. XIV. p. 4 
(IblNj. 

i'iissnnflu'iin’ni /eo-//'/-/ Sr.. Sp. Ih-p. \\,\. \'i. p. J \ (ItMT,'. 


iMoiKX'eiou'^ or (lnn‘('ioiis. i^lant’^ eaespiios(‘ among grass (jr 
moss or 'Singly on moist i'oi4\S : small and eoiiipaet in foriiUM’ 
Jilaees but oiien and longer in latter places; two or tlirtn* times 
liranelie.h branehi*s np to ti mm. long. iJhizoids usually vioKu. 
soiiu*(im(‘s hyalimn liea\'e< oblong. wa\ y. aseemtiiig. o\'erlai)ih]ig 
to about 1 out tlit‘ hmgth: outei' margin irregularlx' und indis- 
tineily toothed. Perianth with wavy margin, sometiim-s split to 
the hase along: nue side. Seta up to •> mm. long, otten \ery short: 
eapsid(* usually exserted. ,,f the outer lavel' of the 

capsuli' wall with thin w.dls thos'c (P the inner la\er with l'^- 
shaped hands on tlie inner ami iMiliai walls inmr the a])(*\. hm 
only sim])h* hands on radial walls a! other jilaei*^ I >(4iisi eneo 
by si'parat ion ol the ajneil jiorlion. Spores with fnreatt* high 
hiimdlae. sonmtiiiu's foiining a few reticulations. It) to bd ;j. in 
diam. Platers laxly 14- ,,r iri-<i)iral. 10 ) to 1 lU ;j. long. 

Ifal). Moi<t roed-is or among gra^s and moss. 

1 )ist ril). ( ’ommon. t )ut er 1 1 imalayas. Pax i \'alh‘y, (Ue.; 

Ivnmaon. .l/z/Nxcor/e. etc. o.OOO to i.OOO tl. l.dluni', 
rare. South India. Nilgiris nbuigacdiariar s • 
Ihimhay. I ^tnicluin t/i (Hlatler). 

Ao/c lowards tin* end (jt the season tin* apex of the jdants 
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ceases to form the leaves, bends downwards and becomes 
thickened. These apical tubers are thus borne on cylindrical 
stalks and remain buried in the ground during winter. They 
grow out into new plants next spring. 

^ 5{C ^ ^ 

SEWARDIELLA Kashyap. 

SetcardieUa Kashyap, New Phyt. Vol. XIY, p. 5 (1915). 

Dioecious. Plants thallose, simple or forked, occurring 
in thick patches on rocks or singly among grass and moss in 
shady places. Thallus winged, wings attenuated, directed 
upwards. Dorsal surface concave. Midrib thick, projecting 
ventrally, Hat above and rounded below. Ventral surface 
usually with minute red scales in two rows. Wings 
many-layered at the base, gradually becoming thin, and 
1-layered throughout the greater portion, ascending, margin 
wavy. Male and female plants similar. Antheridia in a cluster 
on the dorsal side of the midrib mingled with a few bracts. 
Archegonia in a cluster on the dorsal side. Perianth bell-shaped, 
margin lacerated into numerous processes, often split at one or 
more places up to the base, many-layered at the base, 1-layered 
above. Calyptra thin, 1-layered. Sporogonia 1 or more in each 
periantli : foot small; capsule included or slightly exserted. 
Capsule wall 2-3-layered : inner layer with thick bands- 
Spores reticulate-lamellate. Elaters hi- or tri-spiral : no fixed 
elater-like cells anywhere in the capsule. 

Scwardiella tuberifera Kashyap. 

Seicardlella taherifem Kashyap, New Phyt. Vol. XIV, p. 5 (1915). 

Dioecious. Thallus up to 10 mm. long and 12 mm. broad, 
often once forked, arising from a thick base and ending in a 
wingless stalked tuber at the apex, the apical wingless portion 
often forked, midrib mycorrhizal, thick, projecting ventrally, 
rounded below. Ventral surface usually with minute red scales 
in two rows. Wings often unequal, many-layered at the base, 
gradually becoming thin, one-layered throughout the greater 
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portion, asoeiuliiig, marf^in wavy : upper snri‘ae(‘ of the tluillus 

conca\o. Antheridia on the inulrih. each ant lieridiniu 

on a short stalk : bracts few. scattered Ix^tweeii tlie antlcn’idia. 

Pciianth bell-shaped, niar^'in lacerated into nuiiierotis narrow 

processes; ealyptra thin, l-layered. Sporofronia l-A som(*limes 

more, in each perianth; foot small; s.aa up to i'-if) nnn. 

ca])sule 1 to 1 d mm. in diaimder. inclndt‘d or slightly (‘xs('rt<*d. 

Capsnle wall '2 -d-layered ; the cells ot the outer layer usually 

thin-walled, sometimes with thick bands on the radial walls; 

cells of the inner layer with U-shaped bands <m inner and 

radial walls or only simi)le bands on the radial walls. Spores 

ret ic'ulate-lamellatc. less than 4 ret i(mlati(jns in the diamet u', 10 

;a. klaters l)i- or tri-'^piral, dOO r(( 400 ; no fixed (4at(,‘rs at the 

hast' or ('Ise wliei'e. 

Pi lar<r(‘ patches on moist roelvs. oecasitjually 

singly amoii^ moss or ^'rass. 

lh>tiih, ( oiumoii at •>.(){)() to (.OKlleet ,I//cvxf>o/ 7 e, Sifi/ln etc. 

Ac/c I owartls thi‘ end ol the st'ason the jtlant forms aitical 

tubers lik(‘ Fos.^inuhtumia tttlHn-ifrnf. d'lu' thi(4v inhersan' horiu' 

on cylindrical stalks, art* covered hy small red scales and remain 

hnru'd ill the soil dnrinrr wintin-. AV'lnni the tnh(*rs ovrminate 

next year the scab's are carried on rlu' nndei' sin face of the 

plants hnt aiv mil ni-ally ivst rieti'd mo>tly to the ])osi.‘rioi- ])art 

ot the plant. The tnher-hi'arino- port imi often forks and sonu*- 

times th(‘ whob' iilant is forked, ea(4i hi'an(4i itearintr a inlxu’ at 
th(‘ apex. 

1 h(‘ ])Iant is closely alliiMl t(j FitssiHuhnuiin ftiht'rilrrd not 
only as recrards tnlu*r-formino- lud.it hnr in rlu' position of the 

smx orfrans, tin' ])eriantli and tile striu-tnre of the sjtoi o<roninm. 

-\s a matter ol fact, the only ditleri'iice IkUwccii tin* two o'eiu'ra 
is that, wlmreas. in Fdss<nnhr<n)i<i the win^- is divitlt'd into lobes 
Oeaves). in SeirdnUi^Ha it is eiitin*. The plant may well be ]mt 
:n the ^n^mis lufsso/tthronia if the saiiu' pi-oetHlure is h>Ilow(Hl in tin* 
otiier A/iacro(/f/iio/(s .1 ft/iger/ua/tHia/es, and the difJt'rence Ix'tweeii 
an entire and a lohed win^r (b-afy stem) is not eonsideri'd to 
amount to a generic ditfi*renc(*. 

Thn plant can be easily ivcorruisccl by its sa<l(llc-slia|)cil 
thiillns raiscil up in the iniildle and Itent dowti Itot it antttriofly 
and posttn-ioily. and aseendinp: \viii<rs. F,-oin tilt! aitieal 
tuber, wiiieli lies buried uuderffrotiiid, tlte itlant oti m.niiiuat iou 
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begfins to ^row upwards, then gi'ows horizontally for a short 
distance and bends down again to form a new tuber. The 
midrib in this wav forms a characteristic bend with the conca- 
vity downwards. Several such bends may be met with in the 
same plant behind one another indicating several j^ears’ growth, 
but the wing, naturallyj disappears in the older parts. 

In the young condition the plant is exceedingly like the 
tuberous prothallus of Gi/mnogramnie leptophylla a fern, which 
is sometimes met with in tlie localities whore this plant grows. 

The perianth arises in the form of several bracts, which do 
iiot grow simultaneously. (Tradually the bracts fuse and all of 
them are then carried upwards by basal growth- Sometimes 
fusion can not take place at one or two places, the bracts being 
at a distance from each other. In such cases the perianth shows 
one or two splits extending to the base. As the bracts do not 
arise in a regular ring but some towards the outside and 
others towards the centre uearei* the archegonia we find that in 
the ripe perianth these may be fused to both the inner and the 
outer surface of the perianth. Sometimes the number of tliese 
bracts is so great that the perianth has the appearance of 
a double flower. 

The morphology of the involucre and the perianth in the 
Codonlaceae requires further investigation. As pointed out above, 
in the genus SeirardieJla in the young condition, the archegonia 
are surrounded by a number of bracts, and these later on, by 
basal zonal growth, are carried upwards and a more or less 
bell-sha])ed structure is produced which has got these bracts 
on the margin or on the sides. The whole structure may 
as well be called an involucre. The time of formation does not 
seem to be a sufficiently ini])ortant character to make a dis- 
tinction between the involucre ami the perianth. 


* 


PETALOPHYLLUM Gottsche. 

Peffdop!uilJii}n. (rottsche in Tjchm. Pug*. PI- ^ III. P 29 (1844). 

Plants small and slender with a short basal cylindrical stalk- 
like portion and a tan-hke expansion, simple or furcate, with 
parallel erect lamellae on tiie dorsal surface. Antlieridia scattei- 
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Plate XXIT. 

PETALOPHYLLUX TNDICUM. 1--5. 

1. A male plant. 

2. A female plant. 

3. Perianth with the sporo^onium. 

% 

r’-'* ,4. An elater. 

5. Two spores. 

SEWAPPIELIA TUBERIFERA. 6—10. 

' ‘ 6. A forked male plant from above Oeft), and from below 

(ripht). Note tubers in the latter. 

7. Female plants. In the specimen to the left the win? 

has been removed on one side to show the sporogonia. 
Note the bends in the stem indicating the growth 

of several years. 

8. A perianth cut open. 

9. A spore. 10. An elater. 

FOSSOMBRONIA HIMALAYENSIS. 11—15. 

11. A male plant. 

12. Two female plants. In the specimen to the ri^ht note 

the characteristic bend in the stem and the apical 

tuber. 

13. A spore. 

14. An elater. 

15. Portion of the capsule wall 





C01»0N1A('KAR 


1 03 


ed on the dorsal surface, splicrical wiili a short pedicel, aeconi- 
panied by scales. Arch(‘fi:onia in o-i-i*u]>s on the dorsal surface, 
siirrotiiuled by scales, and enclosed at maturity by iht* tubular 
perianth, (’alyptra free, larc-e. (’ai>sule rat Iter short ly pcdicidlate. 
spherical, dehiscinjr irre^Milarly. \\'all of 3 or 1 la\'eis of cells, the 
inner ^vith incomplete annular band^. S])orc> ri-l iculatc-lamel- 
late KlatiU’s hm^, more or less attfomale, *.^-o-spira 1 . 


39 . Petalophyllum indicum l\asliya]). 


I^'fnhtpfufl} d m (Htlhnni Kashyap, Jour. liid. h)ol. Soc. \'(d. \\\, 
p. 14 ( HNS). 

I h(j(‘(’ious. hlanis simple or furcati^. e |,,\\ ii|u' sinLihx- (jr in 
patclu's of 3 or 1, 'ip to \‘2 nitn. lony^ and 7 mm broad. Ihtsal 
portion t-yliuilrical and \vinu'lcs<. Win^^ ma ny-la \'i-rc(l at the 
basi*. ^•radiially becoming' onc-la\'i‘red. wa\\\- aloiti*’ the mar<riii- 
Lanudlae one-cell ihi(dv and lb to ’Ji c(di< hiyh. rnnniii;!- (mtwards 
and forwards from the midrib, not alw ays paralhd. .\ ni heridia 
.11 {.i'roiip^ behind th'‘ai)e.\. prolect -d l»y srilt'-i'-d .Vl’cdlc- 

‘j'onia in er(.)ups (jf 4-7 on the midiili. i)roiccicil by a bcll-sha])cd 
perianth wdth a laceiatcd margin, often with 2 or 3 si)lits alone 
tin: wholt' hmetli. Sj^oroeonia 1 -i. usually one. in catdi pcriantii. 

Seta usually lbto2()mm. lon^^ sometimes \-,n'y short, oceasionallv 

« 

tip to 23 mm. Capsitle 2 mm. in <liameler. -phcrical. dark brown. 
Capsule wall usually 3-layered: cidls ,,f' tin- outer layer thin- 
walled, somet imes with thiidv radial walls: those .>f tie inner 
layers with thitdv annular oi- sometimes seun-anntdar bamU. 
Spores dark linnvn. about Id a in diametm-. >pheiii-ab witli a 
nu.mibranous wavy niare:in r<-ticulate-iamtdlate. .3-4 reticulations 
in the iliann*ter. retieulations ])entayronal or liexafroiiai, <S-J() ;a. 
marginal wino- 1 t-I7 a. I’dann-s tri<i)iral. livditly eoloiired. sjtirals 
\ery distinct, brown ami la.\. 2^(I-4(K) a lon^^ S-lO l)]-(>ad. simple 
or occasionally- bram bed. att'-nnaicd towards both ends. A (Pw 
('.latan’s art* shoi’t and about Jti a broad. 

Ilab. bioist places. 

I)istrib. Lahore, Ravi baid<s. 

Xafd . — At the end of tin* season the apex becomes thickened, 
forming- a tulter. and bettomo inxried underground. The dorsal 
vertical lamellae easily distinguish this plaiu from other 
liverw^orts. 


* 
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XXVIII. BLASIA L. 


Blasia L., Sp. PL p. 1138 (1753). 

Thallus several times dichotomously branched, with a broad 
midrib passing into 1-layered lobes (leaves). Under-leaves in 
one row on each side of the midrib. Leaf-auricles containing 
Xosfoc colonies present at the base of the lobes usually in pairs- 
Male plants smaller, antheridia oval, with a short pedicel, 
immersed singly in small chambers. Archegonia at first naked, 
after fertilisation becoming enclosed by a fusiform thick invo- 
lucre with a constricted mammillate apex. Calyptra free, thin 
and membranous. Capsule rather longly pedicellate, oval, with 
a collar at the base. Dehiscence by 4, rarely 5-(i valves. Capsule 
wall of 3-4 layers of cells, those of the outer layer with thick 
radial walls, those of the inner layers smaller and tender without 
bands and soon becoming disorganised. Elaters bispiral, spirals 
often splitting. A few rudimentary elaters fixed at the bavse of 
the capsule. Gemmae of two kinds. 

6o. Blasia pusilla L. 

BJasia pusilla L.. Sp. PL p. 1138 (1753). 

Dioecious. Plants rather fleshy, dichotomously branched, 
lobed. lobes (leaves) rather shallow not extending to the midrib, 
very leaf-like at the apex. Thallus up to 30 mm. long and up to 5 
mm. broad. IMidrib broad, projecting ventrally, gradually passing 
into the wings, about 10 cells thick in the middle. Upper and 
lower epidermal cells small, middle ones large. Under-leaves in 
two rows, one on each side ot the midrib, distant, small, hyaline, 
ovate to subrotund, irregularly toothed, peltate. Xostoc auricles 
usually two at the base of each lobe. Nostoc colonies 
rounded or oval, seen from the dorsal side through the 
thallus, appearing as if embedded in the thallus. Star-shaped 
gemmae generally present behind the apex, easily detached 
and scattered. Flask-shaped gemmae receptacles rare. Male 
plants smaller, antheridia few, oval. Pedicel of the capsule 2 cm. 
long. Spores 33-43 [jl. rounded, yellowish brown, granular. 
Elaters paler in colour, about 27 fx long. 

Hab- Moist rocks. 
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Distrih. i\uhi (ll. ()():) fi.). Xtufar, l\ untnif ; ( lai’Ii Will. 

<ranfroiri IJoiuI. 

— I ll(' s! (‘I’l K' plants rrsfilll til* . ! y////'/rr/7>x S(i pi ‘ilic |;l I i V ■ 

nspt'cialiy on <u;c'onnt ot tin* ^\nsftH‘ ( olunirs. Tlirv ciin la* i‘iisi!\' 

• » 

(listinf^nislu'd liy tlu* st:ir-s!iiipcil ^■i‘in!iiin‘ on tin* doi’sal sm racr. 
just lioliind lli(‘ apex. whi('li am iilinust ;dwii\s jiri-scnt. 

The ])lant is inirniiodiiiti* hriwci'ii the 1 1ndlo^i* ;ind tlii* 
toliosi* toniis. 'I'lii* !iilic>; in tlii* posti-fiur jiiiri iirr iptiti* sliidluU’. 
dm ill the iip-.‘\ tlii'N' iin* \-iTy ii-a I’-l iki*. Tlir\' aii* i-i'^iiidiMl ;is 
lol>i‘s nr K'iivrs Viii'iously l)\- d i It < ■ ii • 1 1 1 wriicfs. \\\ iid'liiinit lo 
those loltrs 1 III* plant h;i ^ ot ln*r ;i p])rndaa'os mi Imih tlh* x'miiiid 
and dorsid snrhicr. tin tin* \i*ntial sni’tai-i* an* tin* undor- 
1 Oil VOS and A'ox/nr au'-iclns. I »n tin* d-n - d sinlaci- iui* I'mind two 
kinds id ^■oiiniiiU'. .iu>t ludiind tin- ;ip(‘\ inik'd >t ar-^^lia pi*d 
^'oininao an* mot with in ;tliin)si jdl iihints. 'rtn'Si* snah'-tilo* 
oaMiimai* am iin*i with h)i)<i*l\' ;iitai ln'd -in;>fl\' in th'* d irs;il 
siirt'aoi* hohind tin* iiprx iiinl ar-* iitiin-ln- I ;n tin* hast*, nidik'* tin* 
ainiiiduasi ria which iln-y n*<i-iidtlc in ^hap'* hiit which iirc 
pcltiitc. 'The o-(‘iiiniin* hciiin Id orow while >tilt iittin-hcd Id tin* 
lihiiit iiini iim iisiiidly d<*tiichcd in tin* l-nni dC :i tidi. Thc\- in*.- 
ciisily detached and itn* sem M-;iiirrcd mi tin* i|nr>al snrtacc. 

t )t hci* n-Dimnac am met with in lla-kdikc cii\ ii i,-s mii he doi-sid 

side. SDnieliiin‘s ;ii-chco-(,ida Dccnr in these rci epi aclc^ alDiia- 
wit h 1 he ^eiiiniiic, 

1 Inivc so till’ eDiin* in-iDss hd ripe xiiDme-Dii i;i jiiid tin* 
dcscrijitimi dI' tin* spin-De-Didiini i" iil'ter .M iic\ic;i r itnd Strjihani. 


.o 
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XXTX. PELLIA Uaddi. 


Ixaddi. i\Icni. Sdc. Itid. Mod. p. I‘.» ( 

d'liidlus thin. piDstriile. didiDl miiDUsi y hiiinchcd. with ii 
hroad midrih. slio-lnly project i iie- 1 )i-Idw. eradindly piis-^ini;- iniD 
the win^rs: wine- miiny-iiiyemd tDWiirds the midrih, hcemnine 
1-htyemd tiiwiirds thennireins. Intei-ind cells \\'idci'ihan the 
epid<*rmal cells. Scidcs iihseiil : elnh-slntpcd niiicihiei* Indrs 
])rescnt at the iipcx. Anthcridiii ^dohnhir. shortly stalked, 
iiimiersed singly in the cavities mi the dorsal side of the midrih 
in 2 to several rows. Arelieeonia on tin* dorsal surface of the 
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tliallus ill a pit surrounded by a complete or incomplete (open 
in front) tubular involucre, capsule with a long seta, globular, 
wall 2 or more cells thick, dehiscing by 4 valves up to the base. 
Spores large, germinating within the capsule. Elaters 2- or 
o-s]hi’al, many fixed to the base of the capsule. 

^\ofe. The Himalayan PelUas require further observations. 
All the three species of the genus are said to occur in the 
Himalayas. Unfortunately fertile plants with ripe sporogonia 
are rarely met with. P. (‘olifcuta as described here is exceedingly 
common throughout the Western and the Kumaon Himalayas 
ti'om i),00() to 8,000 feet. What looks like P, epiphylla has been 
met with occasionally, but I have not come across specimens, 
which could be certainly referred to P. Xeesiana. 

Xote . — Stephani does not mention the presence or absence 
of fibrous bands as a distinguishing feature of the species. All 
the specimens deseribed here under PeUia cahfciua are w'ithout 
such fibres, though the involucre in tliese forms is more like tliat 
described by otliers for P. Xeesiana. 

Keif to the species (after Macvicar) 

(Thallus without fibrous bands on the cells 


as seen in cross section of the thallus P. calif cina. 

Thallus with brown bands, calyptra exserted, 

inner wall of the capsule with bands 2 

Monoecious : involucre hood-like posteriorly. 

wanting in front ]\ epiphifUa. 

Dioecious; involucre complete, tubular P. Neesiana. 


6r. Pellia calycina (Tayl.) Nees. 

Pellia caJifcina Nees. Hep. Eur. Ill p. 38B (1838). 

PeUia Fahhroniana Raddi Mem. 80c. Ital. Scient. Mod. 18 p. 49 
(1818). 

Dioecious. Plants green, growing among moss and grass, 
or in dense patches of overlapping individuals under flowing 
water, dichotomously or more or less pinnately divided, lobes 
quadrate to oblong-linear, about 5 mm. broad, often with a dark 
streak along the middorsal line, margin undulate, apex slightly 
notched. Midrib conspicuous, slightly projecting ventrally, 
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1 )i<tril). 


gradually passinof into tin* luany-ccllcil laniina, which hccomcs 
oue-layored to\\'ards the inar^in. onc-cellcd janlion IVom a tVw 
to 15 cells hroad. ^'ivatest thicktn'ss in the niiildie ahont 10 cells, 
no thickened hands on tin* cidls. Ant hefidia conspicinnis. in '1 
or d rows on tho dorsal snh* ot tin’ tnidial). A rchoo-onia in a 
cluster. ln\'olnci'e tnlndai-. diria-t.-il I'm-wards. p^^sttnaor wall 
lontT- anterior short, month shortly i ii-cji'iil irly dmiate. ('ai,\’ptra 
inchnled. Ri'st not soeii. 

Hah. t hi moist sml amon*^' mos< and «ira>s. or actnally 

nndt'r li< • wi n *>' wat i-r. 

l'l\cee(liiiu'l>' common III the IxnmaDii and tin' 
W I'^ti'in llnnalaya<. hceominti' less rreouenf to 
till- wrst np to Kashmir; 5.000 to S.OOO I'eel. 

Kuln; I hiUiiHis'n' : Ikmoi; 

Mttrrcr: .Inmmn. I'lififi l‘iiss\ I r/vz/c// .* Kan'han 
\'alh‘\' (X. A . Kh/.ilha>h). etc, 

lo plant lorms lar^-.* patcln-^ of ovaalappini*- iinlivi- 
llowin^ water. nsnall\' ae< (pmi)anie<l hy ! )ii niortK'itf 
h}rsiif<i. and ollen hy ( tnHKi'fthdhnu cnuicuni. It can <*asily he 
I'ec.o^auseil from the former hy its smaller si/e and liyhtt'r 

e()lonr and from tlie latter Izy the aliseiiee of ret icula i ions. 
IJores and scales. It x'aries ei-aatl\- in leimih. hr(*adth and tltick- 


Xfifr. 
<luals under 


ness (d' tln'lohe^. I n xan'.v moi<l and shadx' ])iaces the lolxrs 
are lon<^. nana)xx' and thin; in other i)la<'e^ ihe\- are broader and 
t hiclo'r, xxii h a conspicuous (kirk middorsal streak. I >uriti<'- 1 In* 
ii-roxxine- season tln'plantv forma xeiy eharaei <‘ri<t ie tnft ol' 
small h.ihes at tin* ap'-x oxxiim- t * tin* rapid atnl i-ejieated 
(hell ol omx’. 


(ij. Pellia epiphylla i K. t l.indh. 
I*i'//fd ('i)ii)lniU(f liindh.. Ih‘)). in llih. )>. .5‘M ilsTi). 


fillers from tlnmihoxa* in tin' lolIox\in;r eharacl('r> (al’lei' 

Stcjihani) : — 

1. 5[on()(‘(-ions. 

y. Involncrt* incomiih'te in front, nierelx' a llap on tin* 
])osterior side of tin' eax ity containing' the calx jitra. 
Halxpitra much ('xserted. Caiisnle eh.kose. wall '2-5 
layt'rs of cells thick. ()nt(*r cells with nodular 
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thickenings, inner cells -with semi-annular bands, 
biee elaters mostly bispiral, fixed elaters trispiral. 
i\lacvicar describes also the interlacing thick bands on the 
walls of the cells ot the midrib as a character of this species. 

Hall. Near flowing water. 

Distrib. Pangi. near Sjufivhii ; beyond Xarkanda, 

\ote — Tlie plants are monoecious but the material is other- 
wise unsatisfactory. 

03 . Pellia Neesiana (G.) Limpr. 

Pellia Xee.siana ((i.) Limpr. in Cohn. Kryp. FI. 1870, I, p. 329. 

Dihcrs iroin I\ califrina in the following cliaracters (after 
Stephani) : — 

Less robust, narrow, often yellowisli brown. 

Involucre forming a short complete cylinder, occa- 
sionally split on the dorsal side, mouth truncate, 
subdenticulate. 

]\[acvicar describes also the interlacing thickened bands 
present on the cells of the midrib as a character of this species. 

Ao^c. — -The involucre in /^ (’(difcina as given under that 
species has a subdenticulate mouth, tlius resembling the invo- 
lucre ot 1\ Xeesi((i)(f as given above. My specimens referre<I 
to }\ c(d}{cin(( show no trace of the interlacing bands on the 
cells of the midrib. It is desirable that a large number of 
specimens of PeUian from various localities in the Himalayas be 
examiiUHi in order to settle the fiui^stion how fai‘ tlie various 
forms ar(‘ dillei'ent from each other. 


1 . 

o 






XXX. CALYCULARIA Mitt. 


('altfcufaria Mitt.. Trans. Linn. Soc. Vol. V. p. 122 (18b0). 

Hioecious. Plants large or medium, gregarious, prostrate, 
light or deep-green. Thallns dichotomous or innovating from 
the apex, rarely so from the ventral surface: wings ascending, 
canaliculate; midrib rather broad, gradually j^assing into the 
wings. Wings gradually attenuated from a thick base and one 
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cell thick towards the margins. Anii)hi^rastrin always ])j’(‘st‘nt. 
a^ro-re^atcil towards t iu‘ aju'X of thv lo'x's. hmciM)!at(* or snhidato. 
Audroccia oii tin* dorsal side oi* the iiiidnli. hracts niori* or l(‘ss 
a^^iv<»'atcd. i‘ach with ono aut hcridimu. oroci. hoodlike, apex 
laco'atf'd. Ar(‘he^-i)uia a^’irre^ated towariU the apex on the 
doi'sal side. Hraas 1 me-, laneeoiue. siroHLrl.v laemiale. oi- 
distantly spinons. uniti'd at the has.* int-i a liiii*-. Perianth 
larj^e. hroad at ! he ha^e. inl'mi<lilmlitonn. e.nnpanulate tji' intlat- 
ed-cy 1 i iidnea 1 . niori‘ oi- less tedded, olten with hm ^i I nd i iia 1 lo]el<; 
o])'‘nin^ hroad. spinous or la'--*rat«-il. (’alxplra lariT'*. hasi* more* 
or I'-s^ 1 hick, (’a])sulr ima shoii p‘ li<-d. broadly o\-al. wall 
inatpv -lay<‘red. eidls <it' tin- t'Xteniai la\ei' small, hrcovn ami 
(•( I U'd iy t h n-kem-d, cells < d the i n ii' ■ r I a yo rs < k •! ica i e. I )< - h ist cnee 
hy 1-1 valves. Spore> small, p.ipillate ni- la liimOo. hlaie-rs 
short . I'lmi t oi'in. I ti^pi i-al . 


l\f'H fu thi- sjit'C/t 

Plants h»ni.i-. in tiilA 

Pl.int< short, eoiiipae t and <oiitai'\'.. .. 


t' ci isjHiln. 

^ i nil/ full t :t . 


tip Calycularia crispula Min. 

f 'tiltfi/ihfri/i <i/sptf/(/ Mitt.. Trans. Linn. Soi-. \dil. \'. p. \’2'2 


hioe'eious. Plant> lare-(*. strong, o-iwwine in tul'ts wit 
mouses, pale ei-,>,*n. -'iniph- or hram hi d. \a-niral slnna" j)res«‘nl. 
npt<»*2() mm. lone- and I mm. !>roa<h lol)e< broadly lionlaie. 
mai'pdns ei-i<pfd. .M idiib cotmjjiciions tTom alM)\(*. bderlls ilii<j>: 
in the mi'Mle. breKid. pripeeiin^ \'imtr<dl\' and }.ri"adn<dl.v jiassine- 
into tin’ win^'>. witms alumt hail’ the width of tin* IVoinl. 
Amphif^asiria liin*ar oi‘ lineardanee^olali*. eiidine- in a rew-eellei| 
tilann’iit, with one- or ntore'-ce*! led tilameiiions projections en< 
in I'oiinded mneilaoin«)ns celU ari'-ino- from the margin. .\r( 
o'onia in a elnsten' on the ilorsid side, lo-"! not see-n. 

I I ab. M ixeil With mo^se>. 

Pistrib. ttarhwal. ( id // rilxH inl \ Knmaoii. f id/d/nl/fd/f : 

1 )alln)n>ie-KhaJiar jajad. about T.IOO leei. 


<r 
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05. Calycularia compacta Kashyap N. S. 


Dioecious. Plants small, dark-green, occuri'ing singly among 
moss and grass, slightly branched, with ventral shoots, 12 mm 
long and np to (i mm. broad. Ehizoids from the ventral surface 
of th(' midrib, numerous, simple, yellowish. Midrib conspicuous 
as seen from above, projecting below, up to lb cells thick; 
wmg thin, crisped, occasionally crenate, one cell thick through- 

portion. Amphigastria long linear, bent 


out its g:reatei 


towards the dorsal side at the apex or merely filamentous, of a 
tew cells each (<>-10 cells). Bracts on the male plants manJ^ 
laciniate, with long, linear or filamentous processes. Anthe- 
ridia aggregated along the midrib throughout the length of the 
plant, globular, shortly stalked, accompanied by bracts. Bracts 
on female plants more or less ovate, laciniate or occasionally 
simply acuminate. Involucre erect, 1 to 2 mm. long, thick at the 
base, narrow below, broad above, thin, plicate, mouth sliortly 
lobed. lobes irregularly spinous, denticulate. Rest not seen. 

I fab. On moist earth among moss and grass, mixed with 

Aneura iudica. 

Bistrib. Lahul, Kifelanq. 11.000 feet. 

Xofe , — A small, delicate and very compact plant with very 
closely crisped margins. Older parts of the midrib mycorrhizal. 

Possibly a compact form of C. crinpula adapted to the dry 
climate of Lahul. In the present species the plants occur 
singly and not in tufts as in (J. crhpulo. The plant grows up 
from a cylindrical bassal poi’tion. then horizontally, and at the 
end of the seasoji bends down again. 



Fa.mii.v \'. .WI^M^ACILMi. 


Thalliis !i--shy or nu-nil>r;)iiiiu<. in Mi-t.iji-rfii wiili n slinrpK' 
<Ii‘Huo<l niidi'il) and a lamina (•oini)o<iMl nf ,,110 la.\'or of (-(‘Us. 
Malt' and hnnalt' intloi’t'sciMici's on sinnl dranidn*''. (’ap^nlo oval 
or c^'lindrical. l-\'al vt'il. ('ompo<i‘d nsnail>' of t \\ i> layms of ( ('Ms 
(d w Iiicli 1 1 lf iniifr ])ii>-;f<<fs nioif or lfs< distinci <f mi-annidar 
dands. Klalfi's fithfr lVf.‘ and I a pn ri n^- I owa rd^ i‘afli mid with 
tjiif lii’tiad sjni'a! Wand, or lixfd. short and odtiisf with an 

indislinft spii’al hand and pi‘)'<i<tfnt as orri t tnl'is at the ajifx of 
t lu‘ \'al\-fs. 


XXXI. ANEURA I)nin. 


irn-nini'in S. !■'. (:r.,y. Xat. Ari’. Ihil. PI. I ji. d>'d 
.W/r/'/'o I »nm.. ( ’nmm. P>oi. p. lid (Isoo,. 

Thallim lirshy. <d'tfn pimiattdy hi-an<-hfd. with nsnally a 
hi‘oad midrih. Kpid*-nnal crlP nsna 1 ly smalh- r i ha n the iniifrcf Ns. 

S(fx or^oins on short latfral hi-am-hf^. dfalf In-a nclirs with a inoiv 

or h'ss firfular ontliim. tlistinm. niar'^in niorf or If^s jiajiillato ; 

antli'M'idia usually iiismaaif. I'miiah* drain lios vfr\' shon. margin 

lac-iniatf. ('iifiosin^r dism-iatf a r(dn‘«>*ouia. Pm-ianth adsimt. 

(’alyptra laryrf. cylinrli-ifal or clavatc. ll.'>hy, always with paiiillan 

at tin* apex. Cap-ulf lonnlv pudicrllat.'. odlonir-cylindi-ii-. oj)fn- 

iwu dy four vaU'fs to tin* da'^f. wail of *2 Ia\.T- of cflN. cflls with 

smm-annular liainU. Sporf>- small. ixlalm'-; -^Imrt. atit'iiualf. 

mono-spiral. Fixfd flators jim-si^imu a- mv<-t tufts on tin* 
apfx of vaU'f 

.Vf/r. -'Jdn* capsuif Inm ,1 coiumflla-likf >ti-ncturf projf'ct- 

myM'rom tin' a])fx into tin* cavity of tin* capsulf and dcariuK 

numdcr of ti xc d-c hit (*rs. On dchiscmn-f this struciuiv also 
'dvidfs into 1 i)it‘Cfs alono- with tht* 1 valves and the fixed-, 'latcrs 
remain attached to them "tndvin^x outwards. 

(ionimao are not uncommon in some -pecie<. They are 

Usually 2-eelled and are lorined end(;o-enously in the c('lls (tf tin' 

uppermost layt'r of the tiiallu^. dm-oniinj*- free dv the rupture of 
the cell wall. 


J 1 i 
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Keif to the Species. 

Thallus lobes broad, usually fleshy, 

plants occurrincr siiig-ly or in patches A- indica 

Tliallus lobes lon^ and very narrow. 

Plants densely overlapping: - Lerien. 


66. Aneura indica St. (Ms.). 

A nein-n indica St. (Ms.); Kashyap. Jour. Bomb. Nat. Hist. Soc. 
Vol. XXV, p. 280 (1917). 

Dioecious. Thallus simple or irreg:ularly pinnately branch- 
ed or forming: rosettes, loosely attached to the humus or closely 
attached to tlie soil. Lobes up to cm. long: and 5 mm. broad, 
tliick or thin, margin undulate, slightly raised or firmly fixed to 
the soil. No distinct midrib, thallus gfradnally tliinning towanls 
themai’giiis; greatest thickness in the middle 8-18 cells. Cells 
ol dorsal epidermis flat, convex, or strongly papilliform. Male 
plants smaller, irregularly l)ranched, branches rather long and 
narrow, tliick. flesh 3 ^ mai’giu tui’ned upwards. Antheridia on 
small branches with a circular outline, restricted to the central 
part of the dorsal surface. Archegonia with filamentous or small 
flat green scales. Sporogonium (from the South Indian Speci- 
mens): seta () mm. long: capsule shortlj^ cjdindrical, 2‘5 mm. long. 
Botli layers of the capsule wall witli thick brown annular bands. 
Spores lamellate, with a broad margin. 2i)-30 Elaters mono- 
spiral. 190 [T long. 

liab. Moist rocks, among grass and moss in the hills, 

or on moist earth in the plains. 

Distrib. Common. W. Himala^’as. Pathonsie (7,000 feet), 

Sahasa/' Pliara (3,000 feet), Mnssoorie (0,000 to 
7,000 feet), etc ; Lahul. Kipdang (10.000 feet). 
Occasionally occurs in the Punjab plains also. 
Lahore, Sialkof. Soulh India (Rangachariar). 

Xofe, — This i:)lant is extremely variable. In moist shady 
places in the hills the i)lants remaiji thin and light green, 
only loosely attaclied to the soil: while in exposed places (in 
the plains) the plants are thick» flesh 3 % deep green, and firnilj'' 
fixed to the soil. Dorsal epidermal cells of plants from moist 
places are flat, and of those from exposed places arc convex to 




Plate XXIIT. 


ANEURA INDICA. 1— G. 

1. A sterile plant. 

2. A male plant. 

3. A female plant. 

4. T.S. of thallus form Simla specimens. 

4a. Portion of above magnified to show epidermis. 
6. T.S. of thallus from Chamba valley specimens. 

6a. Portion of above magnified to show epidermis. 

6. T.S. of thallus from Sialkot specimens. 

6a. Portion from a similar section to show epidermi 

ANEURA LEVIERI. 7. 

7. A plant. 




PLATE XXIil. 
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distinctly papillate. The dorsal opideriiial cells of tli(‘ mate 
plants are always papillate. As a cunseiiucncc tlu* length oi'llio 
tipper epidermal cells is very variable. 

Aneura Levied Schit. (Als.j. 

Aiieurn Lerieri Schd. (]Ms,). St.. Sj). Hep. \\A. 1, ]). 2i\\ 

Plants brownish, densely overlai)pin(r in thick palclics, 
very mncli bi’anehed in an ii’r('»rnlarly i)innatc inannci-. nj) 

10 mm. lon^j. Lobes linear or linear-oblonc-. nitimat(‘ branches 
(juadrate or obovatt'-oblon^. or 1 i nca )■ in \'ery moist ])lac(‘s. \o 
distinct midrib. j\lain sho(>t nj) to S c(‘lls tlii(d<. biconvex in 
cross-section; cells all alike or (‘i)idcrmal c(‘lls latlno’ small. 
Pest not seen. 

Ilab. iMoist I’oeks. 

I list rib. (Mianiba-( 'hauri 1 \ oad. O.OOl) I (mm : I^aniri. in ru 1 1 n i n e- 

water, near >7e//V///o 8()!I0 tia-t. 

Xot(\ — The Pan^i specimens aiv innch Ionc;(*r. nj) lo 10 nun.. 
Imt the ohler parts are dead. Th(‘y arc also tliinncr and tlu' 
ultiniat(i lobes are ohlontr or lijiear-oblonir. 






XXXII. MET2GERIA Raddi. 

Raddi in Att. Soc. Scifmt. .Alod. IS p. 01 (lOIS). 

ddiallns membranous, u'^ually (lichotoinonsly or soinetinu's 
pinnately branched, with vmitral innovations ai’isinjr IVoni the 
sides of the midrib. i\Iidi-ib sltmdor. sharply dclined fr(nn th(‘ 
winjifs. wine- ot one la.\'er oi cells. S(‘x oi'^’ans on greatly 
I'ediUH'd ventral branches. Aiitheriilia few, shortly pedietdlatca 
globose. Peinalc l)raneh eur\'(‘d into an obcordate involucre 
l'nrnish(Ml with hairs. Perianth ahscait. (’alyptra thick, 
tleshy. elavato. hairy. ('a])snle shortly pe<licellate. ohlono-. 
oval. 4-valved. wall of 2 layco's of ('(‘lls. the outer with nodular 
thickeninpfs. the inner witli indistitiet annular hands. Spon's 
small, spherical, smooth or minutely papillate. Platers lon^-. 
attenuate, monospirab the s]nri\\ hand broad, reddish brown. 

Fixed elaters partly persistent as erect tufts on the apex of the 

valves, (j-emmao discoid to linear. 
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-l lie genus IS at once recognised by the distinct 
iiii(liu) aiitl l-layerc(l wing’. 

A eij fa the species. 

Plants with straifrht bristles all over the surface 

and tlic iJiarg’iiis ir » 

u),., -.1 1 , , ; - M. piibescens. 

hulls with Ions slender hairs only on the under surface 

ot the midrib and alons the inarsins M. Umalaymm. 

6<S. Metzgeria pubescens Raddi. 

palnm. Raildi in Att. Soc. Scient. Mod. 18 p. 46 

Dioecious. Plants forming rather large patches on rocks, 

or thin layers on mo.sses. etc., yellowish green. Thallus up to 

oU mm. long and 2 mill, broad, irregularly pinnate or more or 
i- .'s ( istinctlj dithotonious, margin undulate, wing sometimes 

both surfaces and margins with 
straight bristles. Ventral innovations very common. Midrib 

subterete. highly and almost equally arched on both surfaces. 
De ls of the wing 5-6-angled, not elongate, 32-40 [ji. in diam., 

wa,lls thin, angles hardly thickened. Male branch with hairs 

only on the postical surface- Female branch with hairs on both 
surfaces. 

Hal). I\roist sliady rocks. 

Distvil). Common 7,000-10,000 feet. Dalhousie-Chamba 

load. Chamba-Pangi road; Kulu, Bhahoo pass; 

Kumaon, Mu.ssoorie. near Gangofrl, etc. 

\ote. Ihe plant can be very easily recognised by the 

densely arranged bristles on both surfaces of the thallus (midrib 

as well as the wings) and along the margins. The plant varies 

greatly in size and mode of branching. Some plants are long 

and robust extending up to 50 mm. in length, and up to 2 mm. 

m breatlth of lobes, and are always pinnate. Others are much 

smaller, delicate, not exceeding 1 mm. in breadth and they are 

moie 01 less distinctly dichotomous. Intermediate forms are 
also met with. 




Plate XXIV. 


METZGERIA PUBESCENS. 1—2. 

1. Four plants showing* habit. 

2. Two T.S, of thallus. 

METZGERIA HIMALAYENSIS. 3—5. 

3. A plant. 4. T.S. of thallus, 6. Part of the wing: in 

surface view, with marginal hairs. 

BLASIA PUSILLA. 6-10. 

6. A plant. 7. A plant bearing a flask-shaped gemmae- 
receptacle. 8. An amphigastrium. 

9. Two stellate gemmae. 10. Gemma from the flask- 
shaped receptacle. 

PELLIA GALYGINA. 11—12. 

11. A male plant. 

12. A female plant. 
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69. Metzgeria himalayensis Kashyap. 


Metzgevia himaI{U}en!<is Kashya]), .Jour. Jiora Xat. Jlisl. Sue 

VoL XXVI.. p. (1917). 

Metzgerio curriseta St.. Sp. Hop. Vol. VI. p. 49 fl'tlTJ. 

Monoecious. Plants doo]) ^rreon. dioliotomous. uj) to 
15 mm. or more long. Hobos up to 4 inni. long and u]) to 1 nnn. 
broad. Midrib bioonvox. lamina piano or undulato, oooasionally 
interrupted. Long hairs iJi’osont on tlu' ninhu'snrtaoo of ih(‘ 
midriband along the margins. tin‘ rest nakt'd. .Alidi-jb | to 
colls thick and d-4 colls broad through the oontro l’]pi. Imnal 
colls of the midrib 2/2. Lamina in ohh'r ])arls up to I 1 otdls on 
each side; cells .42^ X 40 |j.. i\Ialo branohos without hairs. 
Female branches \\'ith nunnu'ous hairs. 

Hab. i\Ioist places. 

Distrib. Fairly common from .‘).0()0— 9.000 R-ot. DallnHisir: 

Ixulu. lilt(fho(> puss: J/^/x.s'oor/c; etc. 

The number of hairs on tiu' thallus in this sp('cios 
varies very greatly. Sometimes th(*re is a rt'gular fringe all 
along tlic margin atid many hairs may bo met witli on tin- ventral 
side of the midrib. In other cases only a Ibw hairs aiv nu't 
v'lth, here and there, on tin' margin, and nom* may occur i.n the 
midrib. The liairs may lu' straight, long and slender, oj- hamatr. 



Order IV. 


SPHAEROCARPALES. 

(jametopliyte a tliallus, without air-chambers and pores. 
Khizoids smooth, hjacli antheridium and archegfonium enclosed 
in a special envelope. Sporog-oniuin with a large foot and a 
shoit seta. Capsule wall one-layered without fibrous bands on 
the cells. Sterile cells thin-walled and disappearing at maturity. 
Uehiscence irregular. 

Family VI. RIELLACEAE 


Acpiatic. lhalius erect or ascendingj Avith a dorsal vertical 

wing and lateral leaves. Other characters the same as those of 
the Ordei*. 



XXIIL RIELLA Mont. 



Jnella i\[ont.. Ann. Sc. Nat. 3. XVIII, p. 11. 

Plants thallose. small or medium, delicate, light green, erect 
or ascending, witli thin-walled rhizoids at the base, under water, 
occasionally on moist soil when water has fiowii away. Midrib 
in section elliptical, central cells elongated, cortical cells 
])areiichymatons. Branching furcate. Wing arising from the 
dorsal side of the midrib, 1 -layered, delicate, narrow at the 
base, well developed above, falcate-rotund at the apex: margin 
entire, or slightly lobed or incised, plane or slightly undulate. 
Ijoaves on the dorsal side, on the right or left of the wing, 
rudimentary or well developed. Antheridia on the margin of tlie 
wing, immersed, in rows, shortly pedicellate, ovoid, each 
surrounded by an envelope, papillae inconspicuous. Archegonia 
from the dorsal side of the midrib, eacli surrounded by an in- 
volucre, involuci’e large. 1-layered, ovoid, in tlie upper portion 

no 








Plate XXV. 


RIELLA INDICA. 

Pour plants showing habit. 




lUELLACEAK 


117 


more or less iiiliated. opeiiinpr small. Calyptra strongr, 2-layere(l. 
Capsule spherical, wall l-layered, pedicel shor'l, loot thick- 
Spores laro:e. tetrahedral, minutely reticulate-lamellate. Sterile 
cells a little smalhu* than the spores, liyaline. without any si)iral 
l)ands. 

Ae/e.— The dorsal wino; distiim'ni-'^hi's tliis <rcnns li’om all 
other liv(U'worts, and the ])lants ol this nfenus are always a(|uatie. 
The st(‘rile colls are <lisor^anised wlum the si)oi’cs ar(‘ ripe. 

TO. Riella indica St. (.Ms ) 


Iitf'Jht in(/i(‘(f St. (^Is.), Kashyap. dour. Ih)m. Xal. Hist. Soc. \’ol. 

XXV. p. 270 (1017). 

Plants sul)m(*r^^(‘d, erect or asetoidin^^. Hrndy tixed to the 
mud hy the rhi/.oi<ls. olti’ii in dense ])atehes. li^ht ^reeii. siniide 
or once or twic(‘ l'orke<l. nj) to 10 mm. lony,-. ()lten many 
hianelies are ^iven oil from tin' hasc* and i)lants hav(‘ a 
lid'ted hahit. WTiifj well (h‘velopetl in eaily stajjfcs. up to 2 mm. 
broad, in tlu' fertile i)ortion small and intermixed, liateral lea\-es 
(biacds) loufj: and narrow, linear, conspicuous. Involuert's up to 
(i on each plant, densely situated, eyliiidrical. ixdnted. up to 
2 mm. lonjr. cells papilli-form. Spores I'etienlate on the convex 
side. 7-K retieulat ions in tlu' diameter, tlie anp;l('s projt'ct in ft as 
spines, merely s{)inous on tlu‘ Hat sides. (10-70 [i. 

llab. In shallow water in a wat(‘r channel of the 

Shalamar ( bu'den. occasionally on nunl. 

Xofe . — Tlie ])lants wci-e tirst found in the montlis of 
Peiji’nary and March of lOld and 1911. 'I'liis is the onl>- >|)(‘cies 
of lh(‘ freiins so far found in India. 


SYNOPSIS. 

{Species restricted to India only are marked with an asterisk*) 

Phylum BRYOPHYTA. 

Class : — HEPATICAE. 

Order 1, ANTHOCEROTALES. 

Family 1, ANTHOCEROTACEAE. 

Conus I, ANTHOCEROS 
Species 1, A. erectus 

2, A. himalaj^eiisis * 

3^ A chambeusis * 

4, A. Gollani 

5, A. Longii * 

Genus IT, NOTOTUYLAS 

6, N. indica * 

7, N. Levieri* 

Order II, JM ARCHANTIALES 

Family II, MARCHANTIACEAE 
Genus III, MARCHANTIA 

8, M. polymorj^ha 

9, M. palmata 

10, M. nepalcnsis* 

11, M. sinilana"^ 

Genus IV, PREISSIA 

12, P. quadrata 
Genus V, WIESNERELLA 

13, W. denudata 
Genus VT. DUMORTIERA 

14, I), hirsuta 

Genus VII, CONOCEPHALUiAI 

IT), C. cojiicum 
Genus VIII, LUNULARIA 

10, L. cruciata 

(^enus IX, EXORMOTHECA 
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17, K. tuberifera * 

(leiius X, STEPJEKNSONIELLA 

18, 8. broYipeduiiculata 

(lenus XF, ATTCIIISONIELLA 

Jl), A. Jiiinalayeiisis 

rjenus Xri, CYATJIODIUM 

20, C. tiiberosuni'*' 
(icnus XTII, TARGIONIA 

21, T. ]iypO])liy]Ia 
Genus XIV, CPYPTOMfTRIlLM 

22, C. himaJayojise * 

Genus XV. JMASSAIiONGOA 

23, IM, tenera 

<uMius XVI, EIMIFRIAIGA 

24, F. Plunieana 

25, F. ano'usta'-' 

2b, F. patluuikotcnsis 

27, F. inussuriensis =•' 

28, F. reticulata* 

21), F. inaculata'^ 

30, F. nepalcnsis''- 

31, F. parvipora'*' 

32, F. san^uinca^' 

33, F. multiiiora^^ 

34, F. Gollani''' 

3.), F. papulosa''" 

Genus XVII, GRIMALDTA 

3(1, (;. indiea * 

Gc-niis XYIFT. REHOTJETA 

37, R. heinisjtlicrica, 
Genus XIX, PLAGIOCIIASMA 

38, P. articulatuin 

31), P . appondicidatuin 

40, P. sinilonsis * 

41, P. intermedium 

42, P. eordatum"^ 

43, P. quadricornutum"-" 
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Genus XX, SAUCHIA 

44, S, spongiosa * 
Genus XXI, SAUTERIA 

45, S. alpina 

Genus XXII, ATHALAMIA 

46, A. pinguis* 

47, A. dioica* 

48, A. pusilla* 

Family III, EICCIACEAE 

Genus XXIII, KICCIOCARPUS 

40, R. natans 
Genus XXIV, RICCIA 

o(), R. pathankotensis 

51, R. himalavensis * 

52, R. melanospora * 

5r]. R. rubusta * 

54. R. cruciata-'* 

/ 

55, R. sanguinea* 

5(), R. fluitans 

Order III, JUXGERMAXXIALES 

Family IV, CODONIACEAE 

Genus XXV, FOSSOMBRONIA 

57, F. liiinalayensis 
(ieiius XXVI, SEWARDIELLA 

58, S. tuberifoja 

(■iemis XXVJL PETALOPII VLLU V 

50. P. indicnm * 

Oeiius XXVIII, BLASTA 

60. B. pnsilla 
Ooinis XXIX. PELLIA 

61. P. oalvcina 

62. P. epiphylla 
()3. P. Xeesiana 

Genus XXX, CALYCULARIA 

64, C. crispula"^ 

65, C. corapacta'^ 



SYNOPSIS 


Family Y, ANEUEACKAF 
Genus XXXI, ANETUIA 

t 

<)(), A. iudica * 

<>7. A. Jjevieri * 

(7onns XXXIl. MKTZiiFAilA 

(>S, ]\r. puljesceiis 

3r. liinialin'oiisis * 

4 . 

Order IV, SPIIAEK( X’AJfPALES 
Family VI, JITE1J.A('FAF 

OeiiiKs XXXIII. PIEELA 

7( >. . indiea 


Total numlxM’ of (ieiuaa 
(lenera restrictcHl to India 
Total number of .species 
Species resti’icted to India 


Species restricled to the llimala\as inclndinc: tlic 
toot (^t the lulls, rarely in llie iilains 

Species met witli in the lulls as ^-ell as the j.laiiis. 
Xos. 1, 17. -^O. 3,S, 51. 5.3. 57. r„s 

S])ccics restricted to the jilaiiis up to the toot of the 
hills. Nos. (), 21). 50. 52. 54. 55. .5!). To 

' f • 4 « , 



ALPHABETICAL INDEX TO GENERA 
SPECIES AND SYNONYMS. 

{!<!jnomims are in italics) 


AITCHISONIELLA Kash. 51 

himalayensis Kash. 51 

ANEURA Dum. HI 

indica St. Ij2 

Levieri (Schiffu.) St, 113 

ANTHOCEROS L. 24 

cliambensis Kash. 27 

erectus Kash. or, 

(Tollaiii St. 27 

liiinalayeiisis Ka.sh. 9fi 

Longfii St. 28 

^^JI^LAMIA Falconer 85 
dioica Kash. Sj 

ping-uis Falconer 85 

pnsilla (St.) Kash. 87 

BLASIA Micheli 104 

pnsilla Micheli 104 

CALYCULARIA Mitt. 108 

compacta Kash. HO 

crispnla Mitt. 109 

CLE] EA Lindb. 05 

Onllani Levier. §5 

CONOCEPHALUM Necker 43 

conicum (L.) Necker 44 

CRYPTOMITRIUM Austin 58 

himalayense Kash. 59 

CYATHODIUM Kunze 53 

aureonitens (Grift.) Schitfn. 55 
cavenavum Kiinze 55 57 
penicillatum St. 53 

tuberosum Kash- 53 

DUMORTIERA R. JR, et. 

Nees .. 

hirsuta Sw. R, Rl. et Nees 42 
vehitina Schifth. 42 

EXORMOTHECA Mitt. 47 

Gnllani St. 417 


tuberifera Kash. 

FEGATELLA Raddi 
conic a Raddi 

PIMBRIARIA Nees 

angusta St. 
Blumeana Nees 
Grollani St. 
maculata St. 
multiflora St. 
mussuriensis Kash. 
nepalensis Tayl. 
papulosa St. 
parvipora St. 
pathankotensis Kash 
reticulata Kash. 
.sanguinea L. et L. 

FOSSOMBRONIA Rad 

himalaj'ensis Ivash. 
Lerieri St. 

GRIMALDIA Raddi 

dicliotoma Raddi 
indica St. 

GOLLAXIELLA St. 

pusilla St. 

LUNULARIA Micheli 
cruciata (L.) Dum 

MARCHANTIA L. 

nepalensis L. et li. 
palmata Nees 
polymorpha L. 
simlana St. 

MASSALONGOA St. 

tenera St. 

METZGERIA Raddi 

curciseta St. 
himalayensis Kash. 
pubescens Raddi 




47 

43 

44 

61 

63 
62 
69 
66 
68 

64 
66 
69 
67 
63 

65 
67 

98 


99 

70 

71 
70 

87.88 

87.88 

45 

46 

31 

36 
34 

32 

37 

60 

60 

113 
115 
115 

114 



NOTOTHYLAS Sullivant 

iiidica Kash. 

Levieri Schifin. 

PELLIA Raddi 

calycina (Tayl.) Nees 
epiphylla (L.) Liridb. 
Neesiana (G.) Limp 

PETALOPHYJ.LTTAt 
(xottselie 
iiidicuin Kash. 

PLA(4I0C1IASMA L. ot L. 
appeiidiculatnm J.. L. 
articulatiim Kash. 
oordatiim L. et L. 
intermedium T.. et (x. 
qtiadnconiutum St. 
simlensis Kasli. 

PREJSSIA Gonia 

cpiadrata (Seop.) Nees 

REBOUJJA Raddi 
homispherioa (L.) Raddi 

RICCI A L. 

eruciata Kash. 

huitans L. 



Frost a Austin 
himalayensis St. 
melanospui'a Kash. 
pathankotensis Kash. 
robusta Kash. 
sangruiiiea Kash. 

RICCIOCARPTJS Corda 

natans (L.) Cordn 

RIELLA Mont, 
indiea St. 

SAUCHIA Kasli. 

si)on^riosa Kasli. 

SAUTERTA Noes 

alpina Xeos 

SEWARDIKLLA Kash. 

tulierif'era Kash. 

STEPIIEXSOXIF.LLA 

Kash. 

brevipcduiu-ulata Kash. 

TARGIOXJA L. 
liypophylla L. 

Miche/f Corda 

WIESNERELLA Schihn. 
denudata (Mitt.j St. 


97 

98 
94 

94 

9b 

89 

89 

116 

117 

82 

82 

84 

84 

KXJ 
1 00 


49 

49 

56 

57 

58 

39 

40 



appendix I. 

CijMATic Details of some Important Places. 

LAHORE. 

I [eight abov'e sea level ... ... 700 ' 

Average annual rainfall ... ... 19‘58". 

In summer the temperature goes up to 115° F. or sometimes 

even more. In winter during the nights the temperature on 

the grass falls below 32° F. and for a couple of months there is 

hoar frost of 5° to 10°. The rain falls mostly in .Inly and August, 

but a small amount falls in winter also. The summer is very 

hot and dry being quite hostile to the growth of tiny and delicate 
plants like Liverworts. 


SIMLA. 


Height above sea level ... ... 6,000' to 8.000'. 

Averag:e annual rainfall ... ... 63" 

The mean maximum temperature in winter (December to 
February) ranges between 49°.4 F. and 14° .5 F. and the mean 
minimum temperature between 39''.1 F. and 34°.5 F. The mean 

maximum temperature in summer (in June, the hottest month) is 
74°.4 F. and the mean minimum is {>1°, 0 F. 


Snow falls in winter which is the resting season. Tlie 
chiehy falls from July to September. 


ram 


.MUSSOORIE. 


Height above sea level 
Average annual rainfall 

The climate is very much 

has got a moist and humid 
rich. 


... (),000 to 8,000'. 

... 109*()9". 

like that ot Simla. As the station 
climate the Hepatic flora is very 


DALHOUSIE. 

Height above sea level ... ... 6,000 to 8000'. 

Average annual rainfall ... ... 83*88", 
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Being further Jiorth west to tlie above mentioned stations 
the climate is not as suitable as that of the two stations, given 
above, tlierefore, tlie vegetation is a little less luxuriant. 

KTTLTh 


Height above sea level- (Nagar) 5.7H0'. 

Height above s(*a level (Sultanpur) 4.0()1)'. 

Average annual rainfall. (Nagar) 4b'4". 

Average annual rainfali (Snhanpui’) .4‘.f74". 

Snow falls in ^^■inter at Nagar and the wintei* is se\'ere in the 
liigher lying tracts of Knlu. and in shelt(U'ed places snow lies 
w(*ll till Api'il- The mean tem])erature from. lane to August at 
Sultani)m’ is about 75'^ F. ^lean minimum (Vom Janiiai-y to 
February 1 ° F. (I\ulu (ta/etteer). 

(dlAMHA. 


Height above s(‘a level ... ... 5.027'. 

Avei'age annual raint'all ... ... 47’t)". 

Mean maximum tcuiiixu'atui'e ... ... 77^.7 F. 

Mean minimum ttunperat ui-e ... ... F. 

In the Uavi Valley th(‘ climatic conditi(jns vary with the 
altitude. Fn the lower port ion of tin' Yalhyv, iVom the capital 
downwards they are of a semi-tropical character. The heat is 
great and rainy season well mark('<|. whih^ the wiut(‘r is mild 
and the sno\\'fall light. In the cai)ital the maximum temi)era- 
ture 1 ’t‘coi'ded is 10S'^..‘i F. and the minimum F. From the 

cai)ital upwards tin? conditions are moie st-ven*. and Aary from 
t(*m])eratc to siuni-arct ic. Arctic conditions pre\'ail along the 
high ranges for several months in wintei*- In tin' Brahmaur 
W’i/.aral the summer is mild, but winter is sevtu-e. ((’hanba 
{ iia/.ett(M*r). 

KYKLAXC. 


Height abov(' scat level ... ... 10.000' 

Av(*rag(* annual rainfall including winter 

{melted} snow ... ... 28" 

Averagt'- annual rainfall not iiu-luding 

winter snowfall ... ... (>" 
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The climate of Lahul is most bracing. The air is crisp and 
keen especiahy in the Valley of the Chandra ; that of the Bhaga 
^ alley at Kyelang has not quite the same vigorous quality. 
The maximum temperatures at Kyelang range from 33°.3 F. in 
February to 73°.6 F. in August, the minimum from 13°.4 F. in 
February to 50°.2 F. in July. Lahul is set in a basin, the edge 
of which consists of enormous mountain ranges. These barriers 
keep off the monsoon currents, causing tlie rain to spend itself 
on their south and west faces. In consequence the summer 
rainfall in Lahul is scanty, affecting on the average no more 
than three days in eacli month. Tlie total rainfall during the 
whole season from .June to September is about 6". On the other 
hand nearly three times as much precipitation occurs during the 
period of December to May. and is then associated mainly with 
storms of high elevation which traverse Xorthern India from 
west to east and pass over the mountains which obstruct the 
monsoon in summer. (Kulu Gazetteer). 

In the Chandra Bhaga Valley the climate is temperate in 
summer and semi-arctic in winter. As the lowest altitude in the 
Pangi Valley is 7,000 feet, no great heat is felt. The summer is 
exceedingly mild and pleasant, while owing to the .scanty rainfall 
the degree of humidity is always low. The winter, however, 
is very severe. Snow commences to fall in October but does not 
lie permanently till December, after which the whole valley 
is under snow till March or April. (Chamba Gazetteer). 

LEH (liADAK). 


Height above sea level 11,000'. 

Average annual rainfall 3". 

Winter is very severe. Cold and dry winds are prevalent 
in the whole of Ladak. Trees are met with only in low lying 
sheltered places. In Rupshn the altitude of the plateau is from 
13,000 feet to 16,000 feet at ditlerent places, and the climate is 
extremely rigorous there are absolutely no trees there. 



APPENDIX II. 

LiVKUWOHTS ok CKRTAIX LOCAJvITIKS. 

{>'<pevie.s of the Acrof/piwas ,! niujermanniales are not incJnded). 


1. Panjab plain (Lahore, etc.). 


1 

2 

H 

4 

5 , 

i; 


Anthoeeros htnuddjjen.sis. Lalioro. 

Anthoeeros eha mhensls, raio. Siaikot. 

^I(f eehnntin ptdnioto. coiiiiiioii. t:‘\'c*r\’wlicrf*. 

t 

nepittensis. common. ever\'\vhore. 
(\ffathodfnin tut>erosnnf. rare. Jullundur. 

Fhnhriario pathankott'nsi.s. fairly common, Lahore. 
(inmiddlo indieo^ rare, Amritsar. 

]*Jo(fioeh<(snm oppendiefd<ftnn). common. Lahore. 
Phuji<Hh(i.sina ortieulntnui , rare. Lahoj'e. 

Pieeid jxithankoti'nsi.s, rare Lahore. 

Riceia hi/n(dot/en-sdx. rare. Laliore. 

Riecia eohiisto. common. Lahore. 

Jiiee'uf crueiata. rare. laihore. 

Ru'cta stnii/iiiiiea, very coimuon along rivers every- 
wliei'e. 

Anennt indir((, rare. Sialkot. Jaihore. 

Fossomhronia hinudayensis. I'are Lalioj'e. 

F<'t{dophyJlnin tndietnn, fairly common on riverside. 
I..aliore. 

Rietla indiea. rare. Lahore. 

The number of species becomes larger and individuals of 
each species more numerous as %ve go to the foot of the hills. 
The two species of Placjiochasnia, GnmahUa indiea, Finihnaria 
pathankoUnm-s. Rkria pathankntensh and Riaia himalanensF 
become particularly common. Ricciocarpns notan, ami Rkda 
fildtaihs an' met with at Pesliawar. 


i 

8 , 

!» 

10 
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JH 

17 


18 


2 . 


Pangi and Lahul (Chandra Bhaga Valley) 8,000 to 10,000 ft. 

1- Mcfrrhantia polymorpha, fairly common. 

2. Prelssia quadrata^ very common. 

12 ? 
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3, Dnmorfierd liirsida^ not common. 

4, Fimhriaria vetkulata^ above Kyelang. 

5, Grimaidia indka^ above Kyelang. 

3. Rehoulia liernkpherkoj common. 

7. Aflialamia pusiUa^ above Kyelang. 

8. Rkcia robusta^ above Kyelang, 

Aneura indka^ Kj^elang. 

10. Pellia calijcina^ common. 

11. Rellia epipli ijUa^ Shaichu. 

12. Cahivnlaria compacfa, Kyelang. 

The following have been met with in the Chandra Valle}- 
adove 13,000. 

Sauchia i^pongiosa^ Dokpo (longma, about 15,000 feet, and 
just below the top of the JIanh pass. 

Rkcia robmfa. Chandra Dal. 

3. Spiti. 

Rehoidia hemkpherica. 

Rkcia robnsfa. 

Specimens were collected only between the Manh pass 
(coming from the Chandra Valley) and Losar. 

4. Transhimalayan region (Ladak etc.) 

1. Mavchanfia poig/ianpha, beyond the Baralacha pass 
near Kinlung, about 15,000 feet: Kargil, Leli, etc. 

2. Preis.s'ia qnadvafa^ beyond the Baralachapass near 

Kinlung, about 15,000 feet. 

3. Sauchia spongiosa. beyond the Baralacha pass near 

Kinlung, a little below 15,000 teet. 

4. Plagiochasma artkidafam. Ladak. 

Only a foliose acrogynous species has been found in Zanskar, 
at about 14.000 feet. Only the upper ]>art of the Valley above 
Tangse has, however, been visited. More species may be ex- 
pected in the lower parts. 
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5. Kashmir Valley. 

The list is very inoornjilete. specially as there 
range of altitudes. 

1 . ^^(lrvh(^ntia pahiiafa. 

2 . Marvhanfia nepalt^n-sis. 
d . Preis.sUf (f n a diUftd . 

4. Rehoulhf heinispht'rk'd. 

■ ). Idagiovhasutd append’a'uhituni. 

< >. Findnidrid ndictdafa . 

7 . R'nriovarpds nidan.s. 

'S. Rellia v(d}p uut. 


I I j^v 

<a HAN .HTTA KA.TH AT THH KAHI H MiT ..H,NT,N,. NXOHK 


is a great 


AHOIUO. 



